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Written and illustrated 
by authors and artists of 
established scientific 
reputation, for high school 
and adult ages. 


ASTRONOMY 


by H. C. King. Illustrated by Terry 
Maloney. The Chief Astronomer of 
the London Planetarium describes so- 
lar system, galaxy, and universe; the 
development of the telescope; and arti- 
ficial satellites as first steps in the con- 
quest of space. 


THE EARTH: 
Rocks, Minerals, and Fossils 


by W.B. Harland. Illustrated by Paxton 
Chadwick. The structure of the earth; 
the evolution of animal life revealed 
in fossils; rock identification, collecting, 
and study —all clearly expounded by 
an internationally famous geologist. 
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32 pages in full color 
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ENGINES and How They Work 


by Geoffrey Boumphrey. Illustrated by 
John Browne The story of inventions, 
by an inventor, through which man 
has converted elements contained in 
earth, sea, and sky to useful power, 
including latest developments in rocket 
propulsion and power from nuclear 
fission. 


UNDER THE SEA 


by Maurice Burton. Illustrated by Mau- 
rice Wilson. A whole marine life hid- 
den from normal vision is on view in 
this book by a former staff scientist of 
the British Museum—sea science as up 
to date as the bathyscaphe, breathtak- 
ingly illustrated. 
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by Robert J. Braidwood. An archeolo- 
gist, specializing in prehistory. tells 
about an actual archeological “dig” 
... describing how archeologists know 
where to dig, how they go about it, 
the “housekeeping” details of an ex- 
pedition, what is done with the “finds” 
dug up, the qualifications for work in 
archeology — all the fascinations, prob- 
lems, and rewards of the profession and 
science of archeology. Jr. High, Sr. 
High and up. 5% x8%.Cloth $2.96 
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NOW an extensive program of learning aids 


. including selected charts from the textbook 
reproduced on film for projection as wall charts 


. available for use with 


EXPLORING BIOLOGY 
THE SCIENCE OF LIVING THINGS 


Also available for use with this outstanding high 
school biology textbook (in addition to the 


Harbrace Biology Filmcharts) are: 
" Experiences in Biology: New Edition (an 
expanded laboratory manual) 

= Teacher's Key to Experiences in Biology 

® Harbrace Teaching Tests: Form A 


® Harbrace Teaching Tests: Form B 


® Answer sheets and grading masks for test 
forms A and B 


® Handbook for Teaching Biology (an unusually 
helpful and detailed teacher’s manual ) 
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The Cathode Ray Oscilloscope that explains how oscilloscopes work 


SHOWS 
BASIC PRINCIPLES 
OF 
PRODUCING AND CONTROLLING 
ELECTRON BEAMS 


A unique and highly successful device for demon- 
strating these essentials of electronics to beginners. 


Teachers with limited experience are using it with 





No. 2139 great success. 


TYPICAL ELEMENTARY 
DEMONSTRATION 


INSTRUCTION BOOKLET 


Shows how to perform all the more fundamen- 


tal demonstrations with maximum effectiveness. 





Showing the effect of a magnet on the 


electron beam. 


The entire cathode ray tube is accessible from either side for showing magnetic and electro- 
static deflection. The inner coating is omitted to make internal parts visible. High-voltage con- 
nections are safely enclosed. The cabinet has the electron-optical diagram on one side and the 
circuit diagram on the other. The control circuit diagram and the controls are on the front. The 
simplest possible circuitry is used so that the most inexperienced beginner will learn without con- 
fusion. 


The instrument is 16 x 10 x 15 inches, uses a 5-inch tube, and operates on 115 volts, 50 or 
60 cycle A.C. 
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NEA NOTES 


EDITOR’S NOTE: From time to time, we 
will report events and data of interest from 
the other NEA units in this column. Ad- 
ditional information on the items reported 
may be obtained by writing the individual 
groups. 


Association for Supervision and 
Curriculum Development 


The Association for Supervision and Cur- 
riculum Development (ASCD) has an- 
nounced its Sixth Curriculum Research 
Institute. Theme of the Sixth Institute will 
be “New Dimensions in Learning: Aspects 
of Individual Differences.” Co-sponsors will 
be ASCD and the National Institute of 
Mental Health. As in previous institutes, 
scholars from other disciplines will present 
“background” papers, followed by a session 
in which individuals and teams engaged in 
curriculum improvement will study the im- 
plications for education. The Eastern section 
of the Institute will be held December 3-7 at 
the Burlington Hotel, Washington, D. C. The 
Western section will meet April 22-26 in 
Denver, Colorado. Inquiries should be ad- 
dressed to ASCD, 1201 Sixteenth Street, 
N.W., Washington 6, D. C. 

“Curriculum Frontiers in the 60’s” is the 
theme of ASCD’s next Annual Conference to 
be held in Chicago, March 12-16, 1961. 
Members of this Association are concerned 
with all areas and all grade levels as they 
work for curriculum improvement. Through 
discussion groups, “job-alike” groups, area 
meetings and assemblies, the ASCD An- 
nual Conference seeks to direct its attention 
to meeting the needs and concerns of indi- 
vidual members and participants. 


Department of Audio-Visual Instruction 


“Teaching Machines: An Annotated Bib- 
liography,” by Edward B. Fry and others, 
has been published by DAVI as Supplement 
I to its journal, AV Communication Review 
(April 1960, 89p., $1.50). With more than 
120 annotations, this sp2cial issue also con- 
tains the names and addresses of 12 teaching- 
machine manufacturers together with de- 
tailed descriptions of some 28 experimental 
auto-instructional devices. 


National Council of Teachers of Mathematics 


Beginning in October 1960, the National 
Council of Teachers of Mathematics will 
hold a series of eight regional invitational 
conferences in centers over the United States. 
The project is supported by a grant from the 
National Science Foundation. Frank B. 
Allen, a member of NCTM’s board of di- 
rectors and chairman of the mathematics 
department at Lyons Township High School 
and Junior College, La Grange, Illinois, will 
be the director of the project. Each confer- 
ence will be conducted by a team of three 
consultants—a mathematician, a classroom 
teacher, and a person from the field of 
teacher training or supervision. Purpose of 
the conference is to provide selected mathe- 
matics supervisors and administrators with 
the information and orientation they need to 
provide leadership in establishing new and 
improved mathematics programs in _ their 
local schools. The project is being advised 
and directed by a steering committee of rep- 
resentative mathematicians and mathematics 
educators. 

For further information about the confer- 
ence, address the National Council of Teach- 
ers of Mathematics, 1201 Sixteenth Street, 
N. W., Washington 6, D. C. 
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Editor’s Note: With the beginning of a serious 
year ahead of us, we thought you might 
enjoy some lighter moments by sharing some 
of the verse submitted by our members. 


The following contains an idea which 
is being overlooked in our massed efforts 
for better equipment, higher salaries, and 
stepped-up learning. The jargon used by 
educators cannot give it to a teacher, but 
for the teacher who has it, the students 
will drive themselves. I submit it for your 
column. 


Though I possess the knowledge of Sea- 
borg and Pauling and can speak with 
eloquence and persuasion, and have not 
the understanding of my students, I am 
not a science teacher. And if I know my 
pupils’ 1Q’s but do not try to learn their 
present interests and levels of compre- 
hension, it profits me nothing. Though 
I arrive at school an hour ahead of my 
pupils and remain two hours after their 
departure but talk over their heads, it 
profits them nothing. Though my labo- 
ratory sparkle with shining glassware 
and my equipment increase fifty-fold 
through the NDEA but my students 
possess no desire to use it, the materials 
will corrode and rust away. Though 
my salary be increased so that my in- 
come tax be as great as my entire wage 
is now, but I still do not spark the 
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enthusiasm of my pupils, I am not 
worthy of the pay. 


A teacher builds on his pupils’ previous 
knowledge; a teacher uses words his 
pupils can understand; a teacher inspires 
a pupil to study beyond his daily assign- 
ment; a teacher sells his subject, not him- 
self; a teacher is just and mature in his 
decisions and humble, for he knows his 
own limitations; a teacher rejoices in the 
success of his pupils. 

And so in a teacher one must find 
knowledge, dedication, and understand- 
ing, but the greatest of these is under- 
standing. 

ETHEL KuRTZ 


Mayme S. Waggener 
High School 


Louisville, Kentucky 


Grading: A Soliloquy in B Minus 


To average or to cumulate, that is the 
question 

Whether ‘tis nobler in the mind to record 

The average of the work done each 
quarter, 

Or to take the results of each week’s toil 

And by adding cumulate them? To grade: 
To mark: 

Ever more: and by a card to say we send 

The efforts and the thousand natural 
questions 

That child is heir to—’tis a consummation 

Devoutly to be wish’d. To grade: 
To mark: 

To average: perchance to cumulate: Ay, 
there’s the rub: 

For if the grade’s to follow rules laid 


down, 

When we have marked the second quarter 
space, 
© © e . 3 * 


What are the problems and tasks that con- 

front the school systems of American educa- 

tional enterprise? How does science education 
relate to all aspects of daily living in our modern 
world? Who are those that must take leadership— 
teacher, educator, or layman? 

An interpretation is given in our lead article of the 
selection of processes needed in the realization of 
present-day demands and objectives. The improve- 
ment of any instructional program is time-consuming 
and exacting, but it is not a new problem. As we face 
up to the task of improving science instruction—how 
will we overcome the barriers? What are the pri- 
orities? Who will establish the goals? How will we 
solve the problems? 

If the interpretations of Dr. Schwab stimulate you 
to offer solutions or proposals, we invite you to 
share them with other readers by a letter to the Editor. 


Must give us pause: there to reflect 
That grade which represents the quality 
Of work the child can do in that subject. 
‘Tis so, for not the highest reach 
Nor yet the lowest depth need it relay. 
But just the aptitude in that study 
So that the home will know the mark 

to be 
The pupil’s average grade. 


Sam S. BLANC 
Gove Junior High School 
Denver, Colorado 


We would like to commend you and 
your organization for the excellent job 
that you have done in the development of 
materials for use of both teachers and ad- 
ministrators. All of the members of our 
science and mathematics staff have re- 
sponded enthusiastically to the publica- 
tions which your Association has pre- 
pared. This is one concrete way of posi- 
tively affecting the actual teaching of 
youngsters. 


JOHN OWENS 
Roslyn Public Schools 
Roslyn, New York 
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How to dramatize 
basic concepts 
of mathematics 


Hard-to-grasp mathematical principles are 
vividly demonstrated with the absorbing new 
SPACE SPIDER PROFESSIONAL KIT. 
How straight lines generate curved surfaces, 
the rectangular co-ordinate system, and many 
more basic theorems, concepts and formulae 
become easily understandable when students 
construct actual geometric models. No gluing. 
Award-winning SPACE SPIDER PROFES- 
SIONAL KIT includes 18 notched and per- 
forated planes easily assembled into six space 
“corners”; 18 spools of elastic cord in fluores- 
cent colors (enough for 60 projects); special 
needle, clips, instruction books. List $12.95 
(quantity discounts for schools). For com- 
plete catalog of PORTABLE LABORA- 
TORY teaching aids, write Science Materials 
Center, 59 Fourth Ave., New York 3, N. Y., 
Dept. M-146. 














HE problem now facing teachers of 

science is no reblooming of a peren- 
nial. It is a mutant—new in so great 
a degree as to amount to a difference 
in kind. 

This problem stems from two roots: 
one, a national need of high and urgent 
priority; the other, a change in the char- 
acter of science itself. The urgent na- 
tional need is for a rebuilding of 
American brainpower and its popular 
support, a capital we have spent well but 
replenished little over the past forty 
years. The change in science is its 
transformation from a literal-minded 
empiricism to a complex in which con- 
ceptual invention plays a vast role, 





determining the facts we seek and con- 
stantly redetermining the meaning we 
confer upon these facts. Let us look 
first at the change in science, for this 
change determines the kind of brain- 
power and the kind of popular under- 
standing of it which the nation re- 
quires. 

Sixty years ago, it was still possible 
to defend the view that science was a 
matter only of seeking the facts of 
nature and reporting what one saw. All 
else was ignored or condemned as 
“metaphysical.” Scientific knowledge 
and permanent knowledge were treated 
as synonymous. Science was supposed 
to grow only by accretion and by added 
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decimal points. New facts were added 
to older ones. Older ones were rendered 
more precise. But on the whole, science 
was conceived as a collection of sepa- 
rate statements so nearly independent 
of one another that no new one could 
send an older one to oblivion. 

Under such a dispensation, only 
one conspicuous criterion determined 
whether a statement were truly scien- 
tific: Was it reliable? Reliability meant 
that the data which grounded the state- 
ment could be seen by others with 
appropriate precision and accuracy. If 
a statement met this standard, it was 
inscribed forever on the scroll of 
science. 


The view which now controls the 
advance of enquiry differs from the old 
in only one major respect: it imposes 
an additional criterion. But this addi- 
tional criterion is so far-reaching in its 
effect that it has given rise to a new 
dimension, a new characteristic of 
scientific knowledge—radical and pro- 
gressive revision. 


Standard of Validity 


Let us call the additional criterion 
validity. The standard of validity asks 
that the data we use shall be not only 
reliable but representative. It asks that 
they reflect as much of the richness and 
complexity of the subject matter as is 


possible. We are no longer content 
with just any discoverable reliable 
truths about a congeries of items. We 
want truth about them which will be 
organized and “telling,” which will 
give us a full and satisfying account of 
the subject in question. We are no 
longer happy, for example, with psy- 
chological research which studies only 
the learning of separate scraps of ma- 
terial or one which minimizes the his- 
tory, the likes and dislikes, the person- 
ality, and the motivations of the 
learner. Rather, we want an account of 
learning which places learning in the 
whole rich context which affects it. 
The demand for growth in validity 


leads to the revisionary character of 
science. Early investigations in a field 
use guiding concepts of the subject 
matter which are necessarily simple. 
Their use unfolds knowledge of the 
subject and leads to refinement and in- 
vention of techniques. This knowledge 
lets us envisage new and more complex 
conceptions. The growth of technique 
enables us to put these new concep- 
tions into practice as guides of a new 
research. And with each such change 
of conceptual system, the older knowl- 
edge gained by use of the older princi- 
ples sinks into oblivion. The facts em- 
bodied are salvaged, reordered, and re- 
used, but the knowledge which for- 
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merly embodied these facts is replaced 
almost entirely. 

Thus, the cliche that science is 
cumulative refers to development of 
knowledge, not to more increase in 
amount. Each new fact discovered 
through the guidance of new concep- 
tions throws a new light, a new mean- 
ing, on facts already known. The old 
meanings, expressed in the older state- 
ments of the science, are no longer ade- 
quate. They are replaced by new 
knowledge which is more comprehen- 
sive, more complete, or more discrimi- 
nating than the old. 

At the present tempo of research in 
the Western World, I would estimate 





the duration of a revisionary cycle in a 
median science to be on the order of 
fifteen years. Thus, a body of knowl- 
edge acquired in the conventional way 
by a graduate of 1960 is likely to be 
largely inadequate by 1968 and as ob- 
solete as notions of body humors, the 
ether, or the impenetrable atom by 
1975. 

The gross implication of this re- 
visionary process for science educa- 
tion is frighteningly obvious. It means 
that the notion of coverage, of con- 
veying the current knowledge of a field, 
which was once the essence of science 
teaching, is called into question. It 
means that expertise, authoritative 
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possession of a body of knowledge 
about a subject matter, is no longer 
enough to qualify men as the best 
teachers of science. It means that the 
education of the science teacher must 
be something more than, perhaps 
something quite different from, the in- 
culcation of conclusions and training 
in ways and means to pass them on. It 
means that time-hallowed instruments 
of instruction—the lecture which aims 
to be simple, clear, and unequivocal; 
the textbook which aims to eliminate 
doubt, uncertainty, and difficulty; the 
test which aims primarily to discover 
what the student knows and how he ap- 
plies what he knows about a subject— 


these will be inadequate or even in- 
appropriate for much science teaching. 
We shall return to these matters more 
positively and more discriminatingly 
later. For the moment let the general 
alarm suffice while we turn to the 
second massive determinant of our 
problem, the urgent national need. 
This national need to rebuild our 
capital of trained, scientific manpower 
and its popular understanding exist be- 
cause both have fallen to levels dan- 
gerously low. In the past fifty years we 
have exploited the capital resources of 
science with great success and in- 
genuity. This exploitation has been of 
two kinds. On the one hand, it has 





By JOSEPH J. SCHWAB 


of Natural Sciences and Education, University of Chicago, C f 3 tt inc 


been technological exploitation—the 
application of established scientific 
formulations to the production of ma- 
terial needs and luxuries. 


What is Enquiry? 


The second exploitation is less com- 
monly distinguished from the whole 
body of science. It consists of the pur- 
suit of stable scientific enquiry at the 
expense of fluid enquiry. By stable en- 
quiry, I mean researches which re- 
ceive their conceptual principles from 
others and treat these principles as 
matters of fact, not matters for test. If 
organ and function are current concep- 
tions, the stable researcher is con- 





cerned with discovering the function of 
this organ, then that, then another. If 
the conception of the gene is current, 
the investigator sets out to discover 
what genes are involved in first one, 
or another inherited characteristic. 

In each stable enquiry, the investi- 
gator’s eye is on the immediate out- 
come, the filling-in of a particular 
blank place in knowledge. The blank 
place itself and the way to go about 
filling it are conferred by the principles 
of enquiry. The stable enquirer thus 
uses his principles as means of enquiry, 
but not as objects to be enquired into. 
They define his problem for him and 
guide the patterns of experiment which 
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will solve it, but they are not treated as 
problems in themselves. 

In fluid enquiry, on the other hand, 
the aim of research is to test the prin- 
ciples and ultimately to revise or invent 
replacements for them. The goal is not 
the immediate knowledge of the sub- 
ject which use of the principles may 
lead to, but discovery of their limita- 
tions as intellectual tools of long-term 
programs of stable research. 


These two activities—technology 
and stable enquiry—are enormously 
valuable in themselves. But in the 
United States in the past fifty years we 
have pursued them in such a way that 
they have become an uncompensated 
disbursement of capital. 

Two conditions make such an out- 
come possible. In the first place, both 
stable enquiry and technology require 
the prior existence of their intellectual 
foundations. Technology must have its 
body of scientific theory as a base. 
Stable enquiry must have its principles 
of enquiry as a base. Moreover, these 
bases wear out. It is quite possible to 
exhaust the technological possibilities 
of a given body of scientific knowledge. 
Each technical development generates 
new needs and wants, and eventually, 
these reach such a level of novelty that 
they can no longer be served through 
the existing body of knowledge. In the 
same way, stable enquiry exhausts its 
principles. Ultimately, all the impor- 
tant questions which they permit are 
asked and satisfactorily answered, and 
the answers exhibit new vistas of igno- 
rance and complexity which the prin- 
ciples are unable to encompass. 


- If, during such a development long 
extended, we also maximize the social, 
monetary, and psychological rewards 
for technology and stable enquiry, the 
consequence is obvious. Most—per- 
haps, nearly all—of our energetic and 
able are attracted to these fields. Few 
will have turned to the fluid enquiry 
which could have refreshed and re- 
plenished the bases of technics and 
stable enquiry. Withdrawal will have 
far exceeded deposits. This can go so 
far that not one person in ten thousand 
attracted toward the field of science 
even knows that such a thing as fluid 
enquiry exists. 

Until recently, we could compensate 
in part for this neglect of fluid enquiry 
by borrowing intellectual capital. Eng- 
land, France, Germany, and Scandi- 


8 


navia trained their potential scientists 
with quite a different emphasis, one 
which assigned a higher place to fluid 
enquiry. They meted out rewards with 
a commensurate difference of em- 
phasis. Hence, they undertook numer- 
ous tests of principles and developed 
new conceptual frameworks. These 
entered the stream of intellectual com- 
merce and were freely available to us. 


This is no longer the case. For rea- 
sons I shall not discuss, the stream has 
dwindled and its course has _ been 
dammed or impeded. We are beginning 
to be alone. We are grown up now and 
must learn to take care of ourselves. 
Meanwhile, Russia has grown big, not 
only in technology but in the pursuit 
of fluid enquiry. Since the stream be- 
tween them and us most assuredly does 
not flow freely, we are not only alone, 
we are hard pressed. It is now time and 
past time for us to make our own way. 





NOTE: This article is drawn from 
the published report “Current Con- 
cerns and Issues in Science Educa- 
tion,” published by the Association for 
the Education of Teachers in Science, 
an NSTA Section, and delivered at the 
NSTA Convention in Kansas City, 
Missouri, March 30, 1960. Permission 
has been given by AETS and the 
author for publication. It has been 
re-edited by the author for TST. 











We must deal with one more point 
before passing on to problems of edu- 
cation proper. Just as we have em- 
phasized stable enquiry and technology 
as a whole at the expense of fluid en- 
quiry, so we have created a similar im- 
balance within technology. We have 
prepared a great many conventional 
engineers, too few original ones. Mean- 
while, our engineering problems have 
gone through the ceiling of novelty 
with which conventional engineering 
can cope. The exigent problems of pro- 
pulsion and guidance of missiles, of 
space exploration, space medicine, and 
biology cry out for new and original 
principles of engineering. 

Here, then, is the situation which 
science education is called on to face. 
We must so recast the internal struc- 
ture and content of our courses, our 
aims and practices, that our teaching 
will redress this balance. We are asked 
to discover, select, motivate, and 


launch an increasingly large group of 
fluid enquirers and original engineers 
—and a nonscience public which un- 
derstands the nature and consequence 
of the work these scientists do. 

To develop the consequences for 
educational policy which these matters 
portend, let us examine what our 
teachers will need to teach. This will 
show what teachers need to know. 


Meeting a Dual Need 


What our teachers need to teach is 
determined, first, by the fact that our 
national need is a dual one. There is 
an urgent pressing need for an in- 
creasing number of fluid enquirers and 
original engineers. There is also need 
for a voting and supporting republic of 
nonscientists who understand the work 
which scientists do. This dual need in 
turn creates a dual clientele within the 
schools—those who are, potentially, 
consumers of scientific knowledge; and 
those whose potential interest and 
special competences distinguish them 
as possible makers of that knowledge. 
For these two groups, our aims will not 
be wholly the same. The second group 
will require more from us than the first. 

The need of the first group is for a 
valid image of research and of scientific 
knowledge. This, most courses in 
science do not supply. The traditional 
course has been, on the whole, a 
literalistic treatment of science and a 
rhetoric of conclusions. 

It has tended to treat only the out- 
comes, the conclusions of enquiry, 
divorced from the data which support 
them and the conceptual frames which 
define—and limit—their validity. And 
it has treated the terms of these con- 
clusions—such notions as _ force, 
gene, kinetic energy, physiological 
function, biological species, and so on, 
as if they had the same literal standing 
and existence as this desk-here-now. 

The result of this conclusional and 
literal rhetoric has been to convey a 
false image of science. It is seen as 
knowledge literally true, closed, per- 
manent—even complete. This mislead- 
ing image is further enforced by the 
neatness with which our courses are 
usually organized and expounded. We 
tend to provide a structure which ad- 
mits of no loose ends. We minimize 
doubts and qualifications. We strive 
for exposition characterized by an 
artistic beginning, middle, and end. 
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The result of these habits has been 
—unintentionally, to be sure—to 
create a climate of opinion inimical to 
science. From ignorance of the limited 
scope and validity of scientific concep- 
tions, students are led to expect certain 
behaviors of common-sense objects 
which simply do not occur. This breeds 
cynicism about science and its value, a 
cynicism summed up for so many of 
our students by a walling-off, a total 
alienation of the ideas of theory and 
practice, science and common sense. 

From failure to discriminate data 
and conception and to understand the 
role of each in science, the student is 
led to treat conclusions as inalterable 
truths. When this conviction proves 
false five or ten years later he retreats 
from clarity to confusion and from con- 
fusion to generalized suspicion of 
scientific competence and authority. 


To avoid these unintended meta- 
consequences of our teaching, we need 
to imbue our courses and exposition 
with the color of science as enquiry. 
We need to give the student an effec- 
tive glimpse of the vicissitudes of re- 
search. He needs to see the scientist 
try to subjugate the complexities of 
nature to the limitations of available 
methods of research. He needs to see 
the readiness with which the enquirer 
moves to challenge the soundness of 
his own work and to start afresh. Most 
of all, the student needs to understand 
the conditional truth of scientific 
knowledge. Wherever possible, he 
needs to know the specific, concrete 
conditions which limit the truth and 
application of the bodies of knowledge 
he is taught. 


Liberal Activities 


We need to go one step further. If a 
student is to keep rapport with the 
changing face of science when he is 
no longer a student, he must be freed 
as far as possible from the need for 
schools and schooling. He needs to 
develop the competencies and the 
habits required to read and learn for 
himself. This will require us to test that 
most cherished fantasy of the teacher 
—that students truly learn only with 
our help. Courses will need to set off 
certain segments of their subject matter 
for mastery by the student by himself. 
Some parts of some examinations must 
be concerned to test developing com- 
petence in this regard and include, as a 
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matter of course, the same sort of 
queries on matters self-learned as are 
used on material mastered with the 
help of the teacher. 

Scientific literacy of this kind as an 
objective of the school means a great 
deal more than the mechanics of read- 
ing and the use of reading aids. On the 
intellectual side, it means search for 
the kinds of meanings that character- 
ize enquiry. This requires a sensitivity 
to the changing formulation of prob- 
lems and to their growing validity. It 
includes identification of new concep- 
tions and appreciation of their role in 
the new enquiry. It involves the noting 
of the data adduced and a judgment 
about its adequacy. On the emotional 
side, scientific literacy involves a grow- 
ing up, a renunciation of dependency 
and passivity in favor of readiness to 
rely on one’s own resources. These 
competencies are a far cry from mere 
willingness to do the assigned, recep- 
tive ability to understand the given, and 
a simple appetite for acquiring facts as 
stated. 

So much for students in general. Be- 
fore we turn to the potential scientist 
and his additional needs, let us look at 
some of the materials and methods by 
which the curriculum can serve the 
needs of science as enquiry. 


The laboratory is easily converted to 
enquiry and, happily, good work in 
this area has been initiated. In general, 
the conversion takes place by having 
the laboratory /ead rather than lag the 
classroom phase of science teaching. 
The laboratory ceases to be a place 
where statements already learned are 
merely illustrated and where percep- 
tion of phenomena takes place within 
the restrictive structuring of terms and 
concepts already laid down. It ceases, 
too, to be preoccupied with standard- 
ized techniques. It becomes, instead, a 
place where nature is seen more nearly 
in the raw and where things seen are 
used as occasions for the invention and 
conduct of programs of enquiry. The 
laboratory manual which tells the 
student what to do and what to expect 
is replaced by more permissive and 
open material. 

Three levels of openness can be dis- 
criminated. At the simplest level, the 
manual can pose problems and de- 
scribe ways and means by which the 
student can discover relations he does 
not already know from his books. At 





a second level, problems are posed by 
the manual but methods as well as 
answers are left open. At a third level, 
problem, as well as answer and 
method, are left open: the student is 
confronted with the raw phenomenon 
—let it be even as apparently simple a 
thing as a pendulum. He pushes and 
pulls, alters first one and then another 
of its aspects, begins to discern a prob- 
lem to be solved, then moves toward its 
solution. 


Beside its openness, the enquiring 
laboratory is characterized by a second 
general feature: it erases the artificial 
distinction between classroom and the 
laboratory, between mind and hand. 
The team of students which encounters 
a phenomenon in the raw does more 
than merely pull and push, time and 
measure, and describe. Once alternative 
possibilities have presented themselves, 
discussion ensues. The feasibility and 
validity of different problems are de- 
bated. Ways and means must be dis- 
cussed. Techniques are devised and 
criticized, assumptions uncovered and 
identified. Then, there must be consen- 
sus and a division of responsibilities. 
Finally, at the end, when research re- 
ports are written, circulated, and read 
by different teams, there are discrep- 
ancies to be checked or accounted for 
in the interest of further consensus. 

All these things are part and parcel 
of enquiry as it actually occurs—in- 
cluding unresolved debates, continuing 
diversity of problems and methods 
and, above all, continuing differences 
in concept and interpretation. 

By contrast to the laboratory, the 
textbook, classroom, and lecture have 
seen less extensive revision toward 
support of an enquiring curriculum. 
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Yet, here too, pioneering development 
and study are taking place. In general, 
the enquiring classroom is character- 
ized by the dovetailing of two sorts of 
activities which, together, permit what 
I shall call secondary enquiry, or bet- 
ter, an enquiry into enquiries. On the 
one hand, materials are provided which 
afford scope for such secondary en- 
quiry. They are reports in one form or 
another, not of the conclusions of re- 
search taken alone, but also of the 
problems, the data, and the interpreta- 
tive processes by which the conclusions 
are reached. Wherever feasible, such 
materials include contrast in order to 
widen the scope for secondary enquiry, 
alternative formulations of problems, 
alternative experimental patterns, and 
debates about assumptions, principles, 
and interpretation. 

Such materials, read or heard by the 
student, with or without aids from 
teachers, lexicons, notes, or conven- 
tional textbooks, provide the base for 
the second component of the enquiring 
classroom. This second component is 
discussion—discussion in a sense ap- 
propriate to scientific material and en- 
deavor. Such discussion is concerned 
with the elucidation, the understanding, 
and the attempt at critical evaluation 
of the materials at hand. It is not a 
forum for irresponsible expression by 
students of their uninformed opinion 
on the subject. Neither is it the occa- 
sion for mere quizzing about the sur- 
face content of the readings. Rather, it 
treats the materials read as reports. 
Questions concern the actions, judg- 
ments, and decisions of the scientists 
which the book or lecture described. 

Such questions normally begin with 
consideration of the problem posed by 
the enquirer—what it is, in the first 
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place; how it was generated and made 
important by previous knowledge in 
the field; what terms and conceptions 
the problem involves; how these con- 
ceptions agree with or deviate from 
those of previous researches read by 
the student—and the purpose served 
by consistency or deviation. The ques- 
tion then moves on to consideration of 
the data involved: what data are re- 
quired to solve the problem; how far 
the data actually sought to fulfill the 
requirements set by the problems; what 
limitations of instrumentation or 
knowledge necessitated constriction of 
the data sought. Questions then pursue 
the remaining phases of enquiry: how 
the data are interpreted; what doubts, 
what new and untested notions accom- 
pany the interpretation; and how the 
new knowledge affects earlier knowl- 
edge of the field. 


Climactic Narrative 

For such enquiry into enquiries, 
three distinct patterns of materials and 
methods have been devised and tested. 
The simplest, and the one most similar 
to a rhetoric of conclusions, I shall call 
“climactic narrative.” Climactic narra- 
tive begins with description of phe- 
nomena which symbolize the field to be 
treated. The symbol may be a dramatic 
one such as the slowing of a pendulum 
clock transported from Paris to the 
tropics. With such a starting point, a 
problem is formulated and the narra- 
tive moves thereafter from one experi- 
ment, its results and interpretation, to 
another until it reaches its intended 
stopping place, its climax theory. 

Discussion begins where the narra- 
tive ends. It might start from a review 
of the ciimax theory. If Bohr’s model 
of the atom had been the climax, its 
first questions might be, “What is an 
orbit?” “—a shell?” or “What is A in 
the equation for angular momentum?” 

Then discussion would move into the 
current of the enquiry: “Why did Bohr 
postulate a limited number of orbits 
for the electron of the hydrogen 
atom?” “What is the connection be- 
tween Bohr’s postulate and the Balmer 
series?” and so on through earlier and 
earlier contributions to the climax 
theory. 

This pattern of materials and discus- 
sion is effective but limited. It is limited 
by the fact that the linear pattern of 
narrative tends to convey a sense of 
unobstructed progress toward the cli- 


max theory and tends to treat the cli- 
max theory as whole and complete. A 
multilinear pattern of exposition or 
narration overcomes these limitations. 

Multilinear exposition is one which 
includes description of alternatives, 
difficulties, and doubts attendant on 
enquiry. Some of the alternatives taken 
seriously at a given time are examined 
in the light of their various supporting 
evidences. There is emphasis on the 
uncertainties and losses involved in 
choosing one over other alternatives. 
The inevitable dubieties and debates 
which attend interpretation of data can 
be illuminated. 


With materials of this kind to work 
with, the scope of possible enquiry into 
the enquiry is much increased, and 
more participation by the student can 
be evoked. He can array the arguments 
in favor of one explanation as against 
another, express a preference (with 
reasons), and thus invite fruitful de- 
bate with other students who have rea- 
soned preferences for other alterna- 
tives. Then the various emphases, rea- 
sons, evidences, oversights, and mis- 
conceptions involved in the students’ 
debate can themselves be subjected to 
scrutiny. In these ways—and a number 
of others—multilinear exposition and 
the discussion it makes possible is 
more fruitful than climax narrative. 


The third pattern of materials and 
methods uses actual reports of en- 
quiries, original papers from the jour- 
nals of science, as one of its materials. 
A coherent set of such papers is usually 
employed as an interlude of deptl. and 
firsthand contact with scientific re- 
porting in connection with materials of 
other kinds. Thus, a study of genetics 
might be initiated with Mendel’s origi- 
nal contributions and one of the papers 
by E. M. East on the inheritance of 
continuously varying characters. There- 
after, the burden might be carried by 
climax narrative, multilinear exposi- 
tion, or traditional rhetoric of conclu- 
sions. Similarly, textbook material 
might introduce a study of endocrine 
function to be superseded by a set of 
actual research papers on one of the 
endocrine functions—the thyroid or 
the pancreas—and textbook study re- 
sumed thereafter. 

Let these instances suffice to suggest 
the forms which the enquiring curri- 
culum can take and return to the prob- 
lem of the potential scientist. 
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Motivation and Selection 


The additional problem posed by 
the potential scientist among our stu- 
dents is primarily one of appropriate 
motivation and selection. In the past, 
we have relied heavily on two criteria 
which are inadequate to present needs. 
We have sought the student who is in- 
terested by the subject matter of our 
science or by its technical methods and 
devices: living things, telescopes, elec- 
tronic devices, dissection, collecting, 
and construction. We have also tended 
to seek out students whose intellectual 
predilection has been primarily ac- 
quisitive—acquisitive of facts, of tech- 
nical vocabulary, of rules and formu- 
lae, and of technical know-how. 

These are useful but they are not 
enough. Taken alone, they may iden- 
tify stable enquirers and standard en- 
gineers. They provide little, however, 
by which the student of original mind 
and a bent for frontier investigation 
can identify himself and be attracted. 

For this student, we need to provide 
opportunities of quite a different kind. 
He needs to discover that science af- 
fords an opportunity to challenge the 
truth of existing rules and “laws.” He 
needs to discover in science the excite- 
ment of pursuing something that others 
have not yet caught. He also needs to 
discover whether he has the stamina 
for fluid enquiry and original engineer- 
ing—the stamina which is necessary to 
sustain the burden of uncertainty and 
the possibility of failure which are the 
regular risks of frontier enterprises. 

For these purposes, the potential 
scientist needs exposure to the most 
completely open and unstructured ver- 
sions of the enquiring curriculum. For 
him, the laboratory work which speci- 
fies neither problem nor method is the 
appropriate one. The classroom which 
rests most firmly on the uncertainties, 
doubts, and difficulties of firsthand re- 
ports of investigation is one most likely 
to evoke his competence and interest. 
It is through the activities of invention, 
analysis, and critical evaluation they 
afford that he can participate in and be 
conditioned to the vicissitudes of en- 
quiry. 

We turn now to a very brief glance 
at the program of teacher education 
which would be required for an enquir- 
ing curriculum. 

Much of what can be sketched in 
outline is already obvious. A teacher 
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whose own study has been dogmatic 
and doctrinaire will be unprepared to 
teach science as enquiry. And a teacher 
whose own training has demanded, or 
done little to discourage acquiescence, 
dependency, and passivity will, in all 
likelihood, demand the same of her 
students. The first of these strictures 
bears mainly but not exclusively on the 
teacher’s subject-matter training. She 
will need to have a substantial part of 
that training in the form of an enquiry 
into enquiry—enough of it to equip her 
or him with the ability to read and 
understand reports of enquiry. She will 
need to become familiar with the sorts 
of questions whose answers illuminate 
such materials. She will, herself, need 
to understand the ways in which inven- 
tion and observation, data and con- 
ception, interpenetrate to form the 
growing fabric of scientific knowledge. 

The second stricture, that a teacher 
whose training involved passivity and 
dependence will demand the same of 
her students, applies to all parts of 
teacher education. In her subject 
matter, in her training to be a teacher, 
and in her general education, a self- 
study component, a program of auto- 
instruction, is called for. 

Such a component must be perva- 
sive. It should be instituted in all de- 
partments of teacher education if it is 
to be effectively developed. If science 
departments alone demand it while 
education and humanities do not, the 
students will view it as a special and 
unreasonable imposition. If all demand 
it, it will become a regular part of the 
college culture as seen by students, and 
they will cease to be intimidated by it. 


Conclusion 


I shall close with consideration of a 
pressing, practical problem. How many 
of our high school students, how many 
teachers and teacher-training institu- 
tions should be involved in an enquir- 
ing approach to science? The first im- 
pulse is to view enquiry as something 
for very few, for the top five or ten per 
cent of students, teachers, and institu- 
tions. I do not believe this to be so. 

I do believe that in the present 
climate of attitude and habit, it will be 
immediately accessible only to a few. 
For most students entering high school 
in the next year or two, it will be a 
shocking change of pace. For most 
high school students entering teacher 
training in the next few years, it will 


come as a similar shock. But this very 
sequence suggests what the future can 
hold. As a few teachers enter the high 
school and introduce an enquiring cur- 
riculum, more and more students will 
enter college who have been well con- 
ditioned to the process. They will move 
more numerously, at a faster and more 
effective pace, through teacher training 
and go out to accelerate the rate at 
which enquiry permeates the schools 
and returns its dividends to the col- 
leges. 

Before we turn a skeptical ear to 
forecast of such extensive effectiveness, 
let us remember what happened to the 
teaching of literacy. The same appar- 
ently obvious facts about educability 
and the same “common sense” which 
may now tell us that enquiry is beyond 
the competence of average men and 
women once said the same thing about 
teaching the ordinary man to read and 
write. Indeed, the first efforts at invok- 
ing literacy among persons disinherited 
from any expectation of it were stum- 
bling and of scant success. 

Then, however, two accelerating 
processes occurred. The increase of 
literacy spread the atmosphere of 
literacy, and more and more people 
came to expect it as a matter of course. 
This very expectation did away with 
many of the barriers which formerly 
made literacy difficult to learn. Mean- 
while, as a literate milieu broadened 
among the educated, so did com- 
petence to teach literacy broaden 
among educators. New materials, new 
methods, and new insights into diffi- 
culties arose and became common 
property for all. 

It is not too much to hope for a 
similar outcome to efforts to teach 
science as enquiry. 
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Arnold Ballanoff prepares ripple tank before pho- 
tography. 





Wave phenomena will be analyzed by student 
Ballanoft. 





Gordon Pearlman demonstrates to Curtis Lamb 
(left) how to photograph Doppler effect in flowing 
ripple tank. 
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Physics Teacher, Roosevelt High School, Des Moines, lowa 


This report was an entry in the 1960 STAR 
(Science Teacher Achievement Recognition) 
awards program conducted by NSTA and 
sponsored by the National Cancer Institute, 
U. S. Public Health Service. 


HOTOGRAPHY in the physics 

classroom has become an impor- 
tant part of every student project or 
experiment at our high school. Two 
years ago, the students were faced with 
finding a place to install a darkroom 
for their photographic work. Careful 
exploration of the entire school build- 
ing revealed no suitable workroom. 
Continuously, we returned to the class- 
room and looked at the workroom now 
built between the laboratory and the 
storage room. If the work space be- 
tween these areas became a darkroom, 
considerable interruption and incon- 
venience would be entailed. But fore- 
going these, the darkroom was set up 
—and no one has ever complained. 
Why—because project “darkroom” 
has contributed considerable interest 
and motivation for physics laboratory 
experiments. Secondly, the photo- 
graphs developed by the students have 
also become effective teaching aids for 
the teacher. The students have even 
taken photographs to their homes, giv- 
ing the parents an opportunity to know 
and learn about the particular projects 
undertaken in the laboratory. 

Cameras with lens peering through 
the whirling disks of stroboscopes are 
commonplace now in the laboratory 
along with other equipment. The light- 


tight window shades originally de- 
signed to facilitate the projection of 
films are utilized to control the light for 
photographic efforts. Students coming 
in after school to complete one of the 
regularly assigned experiments find 
themselves staying long beyond their 
anticipated time as they watch with 
fascination the procedure of the photo- 


graphic experimenters _ illuminating 
their work with floodlights. 
A partial listing of the topics 


covered by the physics students in- 
cludes: 


1. Photographic studies of motion— 
constant velocity, linear accelera- 
tion, conservation of momentum, 
and curved trajectories. 

Photographic studies of the ripple 
tank illustrating the behavior of 
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light waves. 

3. Studies of light rays using an 
optical disk. 

4. Studies of the magnetic fields of 
permanent magnets and electro- 
magnets. 


5. Color studies of the spectrum as 
photographed through a diffraction 
grating, through a slit, and through 
a screen. 

6. Photographic records of bulletin 
board displays. 

7. Photographs of the moon 
with a_ student-constructed 
nomical telescope. 


taken 
astro- 


Generally, students begin work in 
the “darkroom” within six to nine 
weeks after the course in physics has 
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Pearlman’s photograph of Doppler effect. 


STROBOSCOPIC STUDY. 
Of MOTION 











Award-winning project of student Joseph Ball on 
photographic study of motion. 





Three steel balls of various masses were each given similar initial velocities and rolled through the 
same magnetic field. The result is the “mass spectrograph” recorded by Vilnis Ozols. 


begun. Although the students commence 
the class with limited knowledge of 
the subject, they begin their investi- 
gations with the cameras confidently. 
After completing some photographs of 
a specific study, teacher and students 
enter into a discussion for analysis and 
interpretation of what the camera re- 
veals. The results generally motivate 
the student to serious and careful in- 
vestigations of each subject. His work 
becomes purposeful as he tackles it 
with intent and desire to discover new 
data to report to the class. Photo- 
graphs with explanations are displayed 
from time to time on the bulletin 
board. This gives students a chance to 
challenge others or learn from them. 
The photography work has also been 
beneficial for use in local science fairs 


Light rays using the Hartl Optical Disk taken by student Pearlman. 
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and has been part of some winning 
science projects. In addition, the photo- 
graphs become a documentary or his- 
toric source of student investigations. 

The interest and motivation from 
our “darkroom” is far beyond any in- 
convenience or obstacle that might be 
involved as to location. If your science 
classroom does not yet have such a 
room, the photographs in this article 
may give you evidence of its value. 
Your own students may produce even 
more spectacular results. 


EDITOR’S NOTE: The dramatic photo- 
graph on the February 1960 cover of TST 
was submitted by the author of this article. 
One of his students had photographed the 
magnetic field around a coil through which 
an electric current flows. 


Award winner Richard Cromwell displays photo- 
graphs made with his homemade telescope. 
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CIENCE for children perhaps can 
best be thought of as the mastery 
of certain skills and knowledge that 
will enable students to meet the de- 
mands and challenge of the age in 
which we live. Science skills teach a 
student to observe, evaluate, select, 
recognize, and understand problems, 
and they are prerequisite to the inde- 
pendent judgments which students must 
make on problems confronting them. 
In addition, science has become in- 
exorably enmeshed in the social insti- 
tutions of the nation and must be 
studied with these institutions if we are 
to strengthen and enhance the large 
area of knowledge in social studies. 
Any elementary curriculum of today 
must include systematic teaching of the 
skills and abilities thought of as 
science. In Palo Alto, current thinking 
is that approximately one-twelfth of 
the school day should be devoted to 
science instruction. This time may be 
spent in blocks of an hour a day over 
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By NICHOLAS ANASTASIOW 


Principal, De Anza Elementary School, Palo Alto, California 


a period of three to four weeks for the 
basic units and forty minutes twice a 
week for those science units which lend 
support to the social studies program. 

In addition to the planned program 
of science, incidental teaching will also 
occur as students’ interests create ques- 
tions leading to a probing of wide areas 
of science learning. During the daily 
news program of the classroom, for 
example, investigation and reporting 
on new space travel or rockets will be 
discussed in the upper grades while 
such events as a newly found but- 
terfly will capture the attention of a 
primary grade. The existence of a 
planned science program which recog- 
nizes the desirability of a coherent pat- 
tern and sequence of learnings will not 
restrict the ingenuity of a teacher who 


can capitalize on current interests of 
children. 

In the pre-Sputnik days of 1957, the 
curriculum council of the school dis- 
trict looked at the needs of science 
teaching in the curriculum and recom- 
mended a revision. Teachers from all 
levels, elementary and secondary prin- 
cipals, and science specialists from 
Stanford University formed the Science 
Steering Committee and met to deter- 
mine the direction of the revision. No 
sooner had they started, when the 
Russian Sputnik blazed across the sky 
and paper headlines of the United 
States. The committee now faced two 
problems: the question of which direc- 
tion revision should take, and the pres- 
sure of public over-emphasis during 
national concern and perplexity. 


THE SCIENCE TEACHER 
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Specialists in local electronic and 
allied industries were questioned on 
the subjects which they thought should 
be included in the public school science 
curriculum. Members of the committee 
attended conventions and conferences, 
such as regional and national meetings 
of the National Science Foundation, 
where science problems and science 
curricula were discussed. In addition, 
a workshop was given in the spring of 
1958 by Dr. Matthew Vessel of San 
Jose State College, California, on 
methods and techniques of science 
teaching. Books, articles, and pam- 
phlets covering all areas of science 
were consulted. 

Supporting research gave very little 
direction for the elementary school 
teacher. Consequently, it soon became 
apparent that the major decisions on 
the nature and revision of the elemen- 
tary science curriculum would have to 
be made by a small committee of 
skilled and experienced teachers. 
Teachers of every grade level who 
knew children and how to teach them 
would have the most to offer as mem- 
bers of this research team. Those 
selected were also skilled in the sub- 
ject matter of science. 


The first task facing the committee 
was the choice of the pertinent and im- 
portant science content for inclusion 
in the elementary school curriculum. 
Deciding what to teach and where to 
place it so that children could master 
the material and would be stimulated 
to explore the subject in detail became 
the major problem for the research 
team. In seeking a solution another 
problem was raised: What should be 
the goals for elementary students in 
science? 

Other questions also demanded 
answers: What science knowledge do 
we want elementary students to pos- 
sess? What skills do we want elemen- 
tary students to attain? What observ- 
able abilities do we want to be able to 
measure? 


From the multiple-source back- 
ground and experience of the research 
team came the realization that any 
science program should reflect and 
teach the particular skills and abilities 
that our children need to become fully 
informed adults. These skills and abili- 
ties reflected the ultimate goals stated 
in terms of teaching objectives. 


The teaching objectives cover wide 
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areas of learning, but are expressed in 
specific terms that can be measured, 
observed, and taught to students. They 
range from skills in observing, classify- 
ing, predicting, and estimating to the 
ability to select, evaluate, and under- 
stand the written material of science. 
They include: 


1. Skill in observing differences and 
similarities in plants and animals, 
rocks and minerals, compounds 
and mixtures, planets and stars, 
and weather and climate. 

2. Skill in classifying by structure, 
function, and habits. 

3. Skill in estimating and measuring. 

4. Skill in using science equipment 
and materials. 

5. Ability to use the written material 
of science. 

6. Ability to select and evaluate in- 
formation. 

7. Skill in using natural resources 
and products of man. 

8. Ability to understand the prin- 
ciples of science and the laws of 
nature. 

9. Ability to understand the contri- 
bution of men of science. 

10. Ability to use the problem-solving 

method. 

11. Ability to understand the needs of 

living things. 

12. Skill in recognizing the aesthetic 

aspects of science. 

Following the identification of these 
skills and abilities came the problem 
of organizing the curriculum into units 
of work at the appropriate grades. It 
was recognized that students cannot 
achieve skills without having the sub- 
ject matter carefully organized. The 
program was then packaged into units 
that were considered appropriate in 
terms of the child’s age, grade, and 
other areas of learning planned in that 
grade. 


Science Units by Grades 

Kindergarten: 

All science areas are introduced. 
First Grade: 

Animals—classification and adapta- 

tion (Basic Unit). 

Simple machines (Home Unit). 
Second Grade: 

Plants (Farm Unit). 

Animals (Farm Unit). 

Communication (Postal, Fireman, 

and Newspaper). 
Third Grade: 

Weather (Basic Unit). 

Animals and Plants of the Desert 

(Southwest Indians). 


Animals and Plants of the Seashore 

(Bay Area). 

Simple machines (Bay Area). 
Fourth Grade: 

California Community of Nature 

(Basic Unit). 

Light, Sound, and Heat (Basic Unit). 
Fifth Grade: 

Astronomy (Basic Unit). 

Physical Geography (Basic Unit). 
Sixth Grade: 

The Earth (Geology) (Basic Unit). 

Nature of Matter (Magnetism and 

Electricity) (Basic Unit). 

Aviation (Aeronautics). 
*Second/Third Grade: 

Prehistoric Animals (Basic Unit). 
Fifth/Sixth Grade: 

Petroleum (Taught as a social 

studies unit). 


Words above in parentheses indicate 
the social studies unit in which the 
science unit is taught. Special units are 
also being developed for all combina- 
tion grades.* In addition, the principal 
and teachers in a school may elect to 
present science units of a specific grade 
in their combination classes, depending 
upon local conditions. 

When the scope and sequence prob- 
lems were settled and the ultimate ob- 
jectives clearly defined, the group be- 
gan to write the teaching guides for 
each grade level. Guides were designed 
to cover a number of basic units deal- 
ing with science subject matter that 
would be taught as such. Other units 
were written that could best be taught 
as part of the social studies program— 
integrated units. An attempt was made 
to coordinate the learnings that were 
to take place into a systematic study 
that would lead to depth of knowledge 
and achievement of skills. 

These comprehensive guides con- 
tain the major understandings to be 
learned—facts, concepts, and princi- 
ples—the specific books, films, demon- 
strations, and background material. _ 

After the guides were written, 
teachers had to be trained in their use. 
Workshops were held during 1957-58 
to provide teachers with general 
science background information. These 
workshops also gave information re- 
garding materials, demonstrations, and 
general presentation. During the sum- 
mer of 1958 an experimental summer 
school was conducted at which many 
new ideas and procedures were tested 
in grades three through six. 
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Consider 
this 
student 
buret 


PYREX* laboratory ware... the tested tool of modern research 


THE 
MEASURE 
OF PYREX’ 
LABWARE 
ua 
IS THE 
CALENDAR 


Here’s a lower cost PyrREXx buret designed 
especially for the inexperienced hands of 
the student. 

The markings are Accu-red . . . a dark 
red stain fused into the glass without etch- 
ing the surface. The marks last as long as 
the buret itself. And the absence of etches 
makes this a stronger buret. 

Accuracy? It’s very likely you'll find the 
tolerances on Accu-red burets to be much 
tighter than those of others you’ve used. 
For example, we hold the 25 ml size to a 
very respectable limit of + 0.06 ml. 

The tip is double-beveled. The stopcock 
has our exclusive spring clip which holds 
the stopper firmly in place, but lets you 
turn it easily. 





If you are really interested in economy, 
you'll find exactly the same buret, except 
with white enamel markings, for $1.00 less, 
listed along with Accu-red in the catalog 
supplements offered below. 

If you’re not familiar with the new items 
we've added to the line in the last year, we 
suggest you write for Supplements No. 3 
and No. 4-10 to the Pyrex labware catalog. 
Address: 77 Crystal Street, Corning, N. Y. 

Whenever you put together an order of 
labware, check the quantity discounts on 
PyREX ware. They run as high as 23.5%. 


CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 





In October 1959, a general meeting 
was held at each grade level. At this 
time the authors of each guide pre- 
sented their work, emphasizing the 
major objectives, demonstrations, 
books, and techniques for teaching the 
particular unit. At three workshops for 
each grade level scheduled during 
1959-60, also conducted by the guide 
authors, attention was given to prob- 
lems arising in the teaching of the 
guides. In addition, an extension course 
from San Jose State College on general 
science curriculum emphasized the 
major substantive areas of the guide. 

Under the National Defense Edu- 
cation Act, Public Law 864, Palo Alto 
was granted district requests for match- 
ing funds and secured the equipment 
necessary to conduct the new science 
program. Additional requests have 
been made for recommended equip- 
ment. Samples of equipment that can 
be made inexpensively are also avail- 
able with construction directions for 
teachers. 


Eventually we hope that each 
teacher will have available in his class- 
room a kit of science equipment which 
will be appropriate for each guide 
taught at that grade level. 

With the curriculum revised, the 
guides in the classroom, and the 
teachers indoctrinated, one might ask 
whether all of our children will know 
the difference between such elemen- 
tary scientific terms as “hibernate” and 
“estivate,” “concave” and “convex,” 
“electron” and “proton.” The likely 
answer is that most of them will. Even 
more important, they should possess 
such simple skills as observing phe- 
nomena and understanding what are 
observed. Furthermore, boys and giris 
in Palo Alto should possess the neces- 
sary method and approach for seeking 
out the appropriate source materials 
for answering such questions. 

Even though far-reaching strides 
have been made in revision of the 
science curriculum, the district clearly 
recognizes that in the field of science— 
as in every other field—change is the 
order of the day. As new advances are 
made, district planners anticipate that 
the new science program will be suffi- 
ciently flexible to incorporate those 
changes in the curriculum which are in 
line with the best scientific thinking 
and which are desirable in the teach- 
ing of our children. 
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Reviewers acclaim 
the 1960 edition of 


Namowitz and Stone’s 


EARTH SCIENCE 


THE WORLD WE LIVE IN 





“This copiously and beautifully illustrated text for students of earth 
science is now in its second edition. Ten major improvements have 
been made, from bringing the latest scientific information available 
into the discussion and descriptions, some based upon findings made 
during the International Geophysical Year, to additional illustrations.” 
New York State Education 


“The 614 pages are packed with factual data, accom- 
panied by excellent photos, sketches and drawings 
on almost every page, and these alone will convey a 
considerable amount of fascinating information.” 
The Mineralogist 


“This is one of the best, if not the best, book on the over-all story of 
the earth that we have seen and could make a wonderful introduction 
to these sciences for every rock-hound. . . . If you want a complete, 
yet easy to read book that will tell you about all phases of the earth, 
its rocks and its environment, this is it.” Gems & Minerals 


“This excellent introductory text will stimulate many 
students to engage in further study. The authors 
have rendered a noteworthy service to education 
at the secondary level.” Earth Science 


“The appearance of this much improved textbook for secondary 
school earth science is very timely in the light of the current explosive 
interest in earth science among school systems across the country. 
The subject matter is completely reorganized and up-dated. The book 
is very well illustrated and attractively bound with full color photo- 
graphs on the cover.” GeoTimes 


In the November issue of Science Teacher, 
look for our announcement concerning 


PHYSICS AND CHEMISTRY— 
A UNIFIED APPROACH 
by Hogg, Bickel, and Little 


This new two-volume text for a two-year course takes full advantage 
of the underlying unity of physics and chemistry. Book One— 
September, 1960. Book Two—Spring, 1961. 


D. Van Nostrand Company, Inc. 


120 Alexander Street Princeton, New Jersey 
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Part A: Can 


HE National Cancer Institute cog 


ducted the Second* Science Dem- 


onstration Conference for high schopl 
teachers of the Washington and sur- 
rounding region early last fall. The 
program was conducted by the Na- 
tional Cancer Institute and National 
Institute of Arthritis and Metabélic 
Diseases (Bethesda, Maryland)/ in 
collaboration with NSTA and .S. 
Office of Education. 





*NOTE: The first conference on experi- 
ments in the life sciences was held in 1955. 
The results were reported as Series I in the 
March, April, and May issues of The 
Science Teacher, Volume 23, 1956. 
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Selections have been made from the 
reports given at the conference, and the 
chosen articles will be published in our 
journal in two parts. Part A, Cancer 
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viruses, 
isotope 
electron 





onstrations, and New Ideas 


Research, is treated in this issue in the 
four articles which follow. 

Part B, Metabolic Diseases, will be 
covered in the December issue of TST. 

The demonstrations presented 
throughout the series are identified 
with the work of actual research and 
techniques being used by present-day 
scientists. The contribution of the 
scientists and professional staff in pro- 
viding the science teachers with these 
interesting experiences serves to bring 
added stimulus and knowledge to the 
science curricula. 

We acknowledge and appreciate the 
cooperation of the sponsoring groups 
and scientists who worked to make this 
conference so beneficial and prepared 
the material for the series. Editors. 


THE SCIENCE TEACHER 


Walter C. Schneider (Laboratory of Biology, NC!) 
demonstrates the isolation of mitochondria, com- 
ponents of the cell cytoplasm which are smaller 
than nuclei and larger than submicroscopic par- 
ticles. 


Teachers watch Bolivar J. Lloyd, Jr. (Laboratory of 
Physiology, NC!) as he demonstrates the electron 
microscope which produces magnifications hereto- 
fore impossible with the light microscope or even 
with the ultraviolet microscope. The electron micro- 
scope is an especially valuable tool in the study 
of viruses. By means of this microscope, viruses can 
be seen within the host cells, and the cytology and 
pathology of the individual cells can then be 
studied in relation to infecting viruses. 


Methods and procedures for experiments in cancer 
metabolism and chemotherapy suitable for high 
school science classes are explained by Mark W. 
Woods (Laboratory of Biochemistry, NCI). 














THERE’S AN AO SPENCER 
STUDENT MICROSCOPE 
TO SUIT YOUR EXACT 
TEACHING PLAN 


What is the best teaching microscope? Thousands of Science 
Teachers have told us there is no single answer. Requirements 
differ with budget restrictions, the age of students and the 
course being taught. That’s why AO Spencer makes the variety 
of models shown here. You'll find that one will exactly fit your 
specific needs, that all are designed to make your teaching 
hours more productive. 

Realizing that students are at all times wonderfully curious 
and sometimes impetuous, focusing adjustments on all AO 
teaching microscopes are “spring loaded” to prevent damage 
to objectives and costly slides, Eyepieces and objectives locked 
in, if desired. 












No. 78BA 





One of the most popu- 





@® A low-cost teaching 


microscope that requires little 


@® A quality instrument 


with a low price tag! Designed 


lar Teaching Microscopes in 


or no instruction into the tech- for the class where acquisition America! Traditional design 
nique of microscopy. Your 6f subject matter is the pri- and minimum maintainance 
time is spent solely on subject mary teaching objective. Low make it ideal for the class 
matter. Built-in base illumi- overall height and single pre- where acquisition of subject 


Mator assures proper illumina- 
tion. Helps students observe 
specimens properly. 


\merican Optical 


Company 


INSTRUMENT DIVISION, BUFFALO 15, NEW 








YORK 


cise focusing adjustments make 
the No. 73 easy to use. At- 
tached substage illuminator 
available, 


Gentlemen: 


tics. 





matter and skill in microscopy 
are both important considera- 
tions. All metal, standard size 
instrument with top quality op- 
Coarse and fine adijust- 
ments. Attached substage illu- 
minator available, 


Please send me complete information on AO Spencer Student 


Microscopes, No. 66 [], No. 73 [, No. 78 CO. | 





PART A: CANCER RESEARCH 


Plasma Cells and the _ 
Production of Antibodies 


PON recovery from certain in- 

fectious diseases, the body some- 
times becomes less liable to reinfection 
by the same type of microbe. This in- 
creased resistance, called “acquired 
immunity,” is often associated with the 
appearance in the blood stream of a 
substance which combines with the in- 
fective organism or with the toxin it 
produces. The first clear evidence of 
this was obtained in 1890 by von 
Behring and Kitasato who showed that 
the sera of animals which received re- 
peated injections of small amounts of 
tetanus or diphtheria toxins had ac- 
quired the property of neutralizing 
these toxins. Substances that stimulate 
the formation of antibodies are called 
antigens. The substance that appears 
in the body fluids as a consequence of 
introduction of the antigen into the 
body, and which reacts specifically to 
neutralize the antigens, is called an 
antibody. 

By 1910, antibodies were known to 
be associated with the globulin frac- 
tion of serum globulin protein. The 
proteins of the plasma can be divided 
into three fractions: albumin, globulin, 
and fibrinogen. The globulin can be 
separated into three fractions by elec- 
trophoresis: alpha globulin, beta glo- 
bulin, and gamma globulin, with iso- 
electric points of 5.1, 5.6, and 6.0 pH, 
respectively. It is questionable whether 
these fractions are distinct chemical 
entities. Gamma globulin is intimately 
associated with antibody production. 
More refined chromatography has 
shown normal gamma globulin to con- 
sist of several complex fractions. One 
of these normal gamma globulins cor- 
responds to what is called “myeloma 
globulin,” which is produced in excess 
quantity in the serum of individuals 
having tumors called multiple myelo- 
mata—fatal tumors composed of 
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By ROSS C. MacCARDLE 


Laboratory of Pathology, U. S. National Cancer Institute 


plasma cells that invade the bone mar- 
row and erode the bones. This so- 
called abnormal myeloma _ globulin 
may possibly be a normal gamma 
globulin merely produced in excessive 
amount, or abnormal gamma globulin. 

Antibodies in man and in rabbit ap- 
pear to be indistinguishable from nor- 
mal gamma globulin. 


Characteristics of Plasma Cells 


Widespread production of plasma 
cells occurs in human beings suffering 
multiple myeloma, and the increase in 
plasma cells is associated with produc- 
tion of excess serum globulin in this 
disease. The mature plasma cell is a 
round or oval cell with basophilic 
cytoplasm that occurs chiefly in 
lymphatic tissue. Plasma cells are 
scarce under normal physiological con- 
ditions but are increased greatly in 
number in chronic inflammation. The 
plasma cell contains a juxtanuclear 
‘hof’ of clear pale cytoplasm, repre- 
senting the centrosome surrounded by 
the Golgi apparatus, and an eccentri- 
cally situated nucleus that is frequently 
bilobular. In some cells more advanced 
in maturation, the chromatin is clotted 
into short rods dispersed in the periph- 
eral nucleoplasm against the nuclear 
membrane, as though the central 
nucleoplasm had discharged these clots 
from itself. This often gives the appear- 
ance of a cartwheel with the hub-ends 
of the spokes hanging free in a hubless 
center. On the other hand, at the sur- 
face of the nucleus, each clump of 
chromatin seems to be closely asso- 
ciated with a knot of perinuclear cyto- 
plasm rich in ribonucleic acid, as 
though some nucleocytoplasmic action 


were in process. No mitotic figure has 
been found in an identifiable plasma cell 
since the juxtanuclear ‘hof’ by which 
the plasma cell is detectable does not 
appear in a mitotically dividing cell. 

Hence, it is indicated that once the 
precursor of the plasma cell acquires 
the structural features by which it can 
be identified as a plasma cell, it loses the 
capacity to divide by mitosis. Indeed, 
the fate of the highly mature plasma 
cell seems to be that it is disintegrated 
as the result of accumulation of excess 
cytoplasmic material. This may be the 
mechanism by which the plasma cell 
discharges its manufactured products 
into the body fluids. 


Cellular Origin of Antibodies 

Lymphocytic Origin: It is possible 
that many different tissues which en- 
counter antigen may respond by pro- 
ducing antibodies. Ehrich and Harris 
in 1945 claimed that antibodies are 
produced in small lymphocytes. How- 
ever, each plasma cell may be derived 
from a small lymphocyte, producing 
antibodies (globulins) as it matures 
and finally degenerates. Antibodies are 
produced in great abundance in spleen 
and lymph nodes. On the other hand, 
the plasma cell may develop independ- 
ently from an undifferentiated mesen- 
chymal cell. 

Ehrich and Harris proposed the 
theory that the reticuloendothelial sys- 
tem picks up an antigen, makes it 
soluble, and passes it to the lymph 
nodes and thence to the small lympho- 
cytes. These cells then manufacture an 
antibody as part of their synthesis of 
cell proteins. This is based on the 
highly debatable assumption that the - 
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the revolutionary new high school physics program you have been waiting for— 


PHYSICS 


DEVELOPED BY THE PHYSICAL SCIENCE STUDY COMMITTEE 
OF EDUCATIONAL SERVICES INCORPORATED 


Designed to meet the challenge of the age . . . tested thoroughly and found suitable 
for physics students of various abilities . . . this all new text concentrates on 

the fundamentals of physics. Here is a book that is without parallel in laying a 
solid foundation for higher experimental and theoretical physics . . . in building 
understanding of the world around us . . . in developing young minds to cope ably 
with the problems progress presents. 


From the development of a concept of wave behavior, treated as part of the study of 
light, and the development of Newtonian mechanics, the student moves to a synthesis 

of these developments to reach an understanding of the wave-mechanical explanation 
of the internal structure of atoms—the basis of modern physics. 


The text itself is well-written in a direct, fully mature fashion, sparked with 
questions and ideas. It is not about physics—it is physics! Diagrams and 
photographs are a vital part of the plan. The Laboratory Guide is built around a 
new set of simply designed apparatus. Guide and apparatus encourage self-discovery 
of principles of physics. And for you—a Teacher’s Manual carefully devised. 
Through the thorough and realistic help offered here, you can encourage the student 
to make his own discoveries. 


You can be using this new program now! 


D. CG. HEATH AND COMPANY 
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plasma cell derives from a lymphocyte. 
Adrenal cortical hormones cause dis- 
solution of the cytoplasm of lympho- 
cytes, and the antibody thus liberated 
produces a rise in serum antibodies 
(globulins), i.e., hyperglobulinemia. It 
has been experimentally established 
that administration of adrenal cortical 
hormones causes a precipitous fall in 
the number of circulating lymphocytes 
and stimulation of lymphatic tissue to 
form new ones. The rate of mitosis is 
high in germinal centers of lymph 
nodes of mice given large doses of 
cortisone, and it is here that plasma 
cells seem to appear first following 
administration of an antigen. 

Plasma Cell Origin: Bing (2)* was 
the first to suggest that the plasma cell 
may form serum globulins (anti- 
bodies), such as gamma globulin. This 
is not to say, however, that all anti- 
bodies are formed in plasma cells. Ten 
years ago, Fagraeus (6) immunized 
rabbits intravenously with a variety of 
antigens, and then studied the spleen 
and lymph nodes histologically. With 
the first appearance of serum anti- 
bodies, plasma cells in the spleen and 
lymph nodes began to increase in num- 
ber. As the antibodies’ titre rose, the 
number of plasma cells increased. Re- 
searcher Fagraeus thought that these 
plasma cells developed from the retic- 
uloendothelial cells by a process of 
maturation. She found the plasma cells 
to be rich in cytoplasmic ribonucleo- 
proteins. 

Prior to birth and for variable short 
periods after birth, animals possess no 
detectable plasma cells in their tissues. 
They do have serum antibodies, how- 
ever, derived probably from the ma- 
ternal blood. The fetus and newborn 
have little or no resistance of their own 
to infection, although they are highly 
resistant by virtue of the maternal anti- 
bodies. It is not until eight or ten days 
after birth that the mouse begins to 
develop its own plasma cells in lymph 
nodes, spleen, and to some extent in 
the mesenteries and bone marrow. The 
time at which they begin to produce 
antibodies is unknown. In senile mice 
that are weak and moribund, the wall 
of the intestine is speckled with pe- 
culiar nodes of tissue. Upon micro- 
scopic examination, these nodes are 
seen to consist of dense tissue com- 
posed of plasma cells. 





*See references. 
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The most direct evidence to show 
that plasma cells produce antibodies 
was described by Coons et al., (4) 
who were able to identify cells contain- 
ing antibody by use of fluorescent anti- 
body. They found the antibody to be 
located in plasma cells of the spleen, 
lymph nodes, and submucosa of the 
ileum. 

The evidence from different meth- 
ods suggests that the maturing plasma 
cell is responsible for the active pro- 
duction of antibody. The origin of the 
plasma cell, however, is obscure. 


Agammaglobulinemia 


Failure to Form Gamma Globulin: 
In 1952, Bruton studied a young boy 
who in the first four years of his life 
had eighteen severe infections. He 
failed to produce antibodies in response 
to pneumococcal vaccine or typhoid 
vaccine. He produced no gamma glo- 
bulin, although his other serum pro- 
teins were within normal range. Other 
cases have since been found, and there 
is some evidence that the condition 
may be congenital or acquired. No 
plasma cells were found in the tissues 
of any of the cases of this extraordinary 
disorder. 


Plasma-Cell Tumors of the Mouse 


Spontaneous plasma-cell tumors 
were recently found in some inbred 
strains of mice by Rask-Nielsen and 
Gormsen (11) in Copenhagen, Den- 
mark and by Dunn (5) in Bethesda, 
Maryland. The tumors described by 
Dunn occur usually in the ileocaecal 
region of the intestinal wall. These 
tumors are transplantable in geneti- 
cally similar host mice. More recently, 
Merwin in Bethesda found plasma-cell 
tumors in the peritoneal cavity of a 
mouse bearing a plastic chamber float- 
ing in the peritoneal fluid. Inside the 
fluid was sealed a bit of tissue of a 
mammary tumor that possessed the 
Bittner mammary tumor agent. The 
chamber was composed of plexiglass, 
millipore filter plastic, and acrylic 
cement. Still more recently, Merwin 
discovered that plasma-cell tumors 
developed in the presence of an empty 
millipore chamber. It is not as yet 
known whether suitable introduction 
of antigens could also induce the for- 
mation of plasma-cell tumors. 

Moreover, transplantable plasma-cell 
tumors of mice are composed of plasma 
cells having the cytoplasmic juxtanu- 


clear ‘hof,’ but only a few of the cells 
show the cartwheel nucleus. By elec- 
trophoresis, Potter and Fahey (10) 
have shown that some of them produce 
excess gamma globulin, others excess 
beta globulin, and still others reveal 
different electrophoretic patterns. It is 
unknown whether in transplantation 
each tumor will continue to produce 
the same protein, or whether it may 
change to produce another type of ab- 
normal protein. The factors controlling 
the production of such abnormal 
amounts of proteins are as yet un- 
known to the researchers. 


Multiple Myeloma 


Multiple myeloma is a lethal tumor 
of man that involves chiefly the bone 
marrow. Large masses of plasma cells 
appear in the marrow and elsewhere. 
It appears that these tumors arise in 
the bone marrow. This is the site at 
which they are first discovered and 
where they cause severe bone pain. 
However, the primary site of origin is 
still uncertain. In every case, the tumor 
is linked with an increase in the serum 
globulins. Some cases produce excess 
gamma globulin; others produce beta 
globulin. The cause is unknown. 


Bence Jones Protein 


In 1848, Henry Bence Jones (1), 
an English physician, described this 
peculiar “new substance” which oc- 
curred in the urine of a patient suffer- 
ing “mollities ossium.” The patient 
was a highly respectable tradesman in 
London with very fragile bones. This 
was the first description of a disease 
that has since been designated as mul- 
‘tiple myeloma. The Bence Jones 
urinary substance is a protein which 
precipitates in acidified urine when 
heated to 55° C, returns to solution 
upon boiling, and reprecipitates on 
cooling the urine. 

This protein is not normally present 
in the blood plasma except perhaps in 
traces; but it does appear in the urine 
of some cases of multiple myeloma. It 
has a small molecule (MW-35,000) 
that can easily escape through the 
healthy glometrular membrane of the 
kidney. This abnormal Bence Jones 
protein is produced in such great 
quantity that it often blocks the renal 
tubules. Bence Jones protein is present 
in the urine of about 40 per cent of the 
cases of multiple myeloma, and it has - 
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A MAN WINS A MEDAL...AND 
STRENGTHENS A PHILOSOPHY 


The search for the “hitherto unattainable” some- 
times ends in strange places. 

For years Bell Laboratories engineer Harold S. 
Black pondered a problem: how to rid amplifiers of the 
distortion which unhappily accumulated as signal-trans- 
mission paths were made longer and amplifiers were 
added. There had been many approaches but all had 
failed to provide a practical answer. 

Then one day in 1927 the answer came—not in a 
research laboratory, but as he traveled to work on the 
Lackawanna Ferry. On a newspaper, Mr. Black jotted 
down those first exciting calculations. 

Years later, his negative feedback principle had 
revolutionized the art of signal amplification. It is a 
principal reason why telephone and TV networks can 
now blanket the country, the transoceanic cable is a 
reality, and military radar and missile-control systems 
are models of precision. 

For this pioneer achievement, and for numerous 
other contributions to communications since then (some 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


60 U. S. patents are already credited to him), Mr. Black 
received the 1957 Lamme Medal from the American 
Institute of Electrical Engineers. He demonstrated that 
the seemingly “unattainable” often can be achieved, 
and thus strengthened a philosophy that is shared by 
all true researchers. 


He is one of many Bell Telephone Laboratories 
scientists and engineers who have felt the challenge of 
telephony and have risen to it, ranging deeply into 
science and technology. Numerous medals and awards 
have thus been won. Two of these have been Nobel 
Prizes, a distinction without equal in any other indus- 
trial concern. 


To create the com- 
munication systems of the future, we must probe deeper 
still for new knowledge of Nature’s laws. We must con- 
tinue to develop new techniques in switching, trans- 
mission and instrumentation for every kind of 
information-bearing signal. As never before, commu- 
nications offer an inspiring challenge to creative men. 


Much remains to be done. 
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been found in one of the several dif- 
ferent plasma-cell tumors of mice. 
There is nothing peculiar, however, 
about the origin of this one plasma- 
cell tumor in mice to account for the 
production of the Bence Jones protein. 
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A comprehensive program 
of 138 Coronet films 
to help teach SCIENCE in 


grades 4-6 


The 138 Coronet instructional films 
produced for science in the intermedi- 
ate grades extend and clarify the ma- 
terial contained in the leading science 
textbooks used in grades 4-6 and 
help the teacher do a better job. To 
document this relationship between 
film and text, Coronet has prepared 
a master correlation chart—available 
free on request—summarizing in de- 
tail how each film specifically relates 
to thirty leading textbooks. 


Coronet science films are planned 
solely to fill classroom teaching needs. 
Careful research determines the areas 
in which films are required . . . and 
specific curriculum content defines 
the subject of each film. To these 
exacting specifications, scripts are pre- 
pared and filming completed—always 
under supervision of a leading science 
teacher, supervisor, or specialist. 
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Coronet films to help teach science in 
grades 4-6 are divided into these im- 
portant curriculum units: 
Introduction to Science (3 films) 

The Universe (6 films) 

The Earth (19 films) 

Plants and Animals (53 films) 

Physical Science (29 films) 

Health and Safety (19 films) 

Man and His Environment (9 films) 


For a free copy of 
a handsome science chart! ... 


Simply use the coupon to request your 
copy of a handsome chart (24"x36”) 
which describes 138 Coronet films for 
science in grades 4-6 and correlates 
them by specific page number to ap- 
propriate units in thirty widely used 
texts. The chart will be especially 
useful for planning the proper time 
to use the films for introduction, study, 
and review of basic units in science. 


Dept. ScT-100 * Coronet Building * Chicago 1, Mlinois 


() Please send chart correlating 138 science films for grades 4-6 with thirty widely 
used textbooks. Also, please send descriptions of these films and full information 
on how they may be previewed for purchase consideration. 
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Principles: Form and function of 
tissues are intimately interdependent 
and a study of one cannot be done with 
neglect of the other. Morphology is 
basic to the study of growth, since the 
latter is but the recognizable and meas- 
urable change in the former. 

Morphological criteria may serve as 
indicators of physiologic events occur- 
ring within a biological system. Ana- 
tomical characteristics still provide the 
basis for diagnosis of many diseases. 
In certain diseases, however, anatomi- 
cal characteristics provide more than 
diagnostic information and may indi- 
cate physiological or biochemical 
mechanisms. Although the principles 
of measurement in this exercise are 
elemental, they are nonetheless basic, 
and exploitable even today. 


Tissues Involved in this Exercise 


The outer layer of the skin and its 
appendages, i.e., epidermis, hair, nails, 
feathers, quills, and merocrine glands 
(mammary glands, apocrine glands of 
the axillae) are primarily used. Some 


Construction of Three-Dimensional 
Models and Techniques 


By EUGENE J. VAN SCOTT 


Dermatology Service, U. S. National Cancer Institute 


of these structures (e.g., hair, feathers, 
quills) display rates of growth sur- 
passed by no other tissue of the body, 
normal or neoplastic. All can display 
marked changes both in rate of growth 
and in biosynthesis of grossly measur- 
able products. Characteristically some 
can become cancerous (epidermis, 
mammary glands); in others cancer 
rarely develops (hairs, apocrine 
glands). 


Techniques: Reconstruction of three- 
dimensional models. The means for 
doing this are varied and depend upon 
the purpose for which the model is 
made. Whether the model is made to 
demonstrate minute details of the tis- 
sue or to show more gross over-all 
structure dictates the size of the model 
and the magnification to be used. The 
technique employed in this laboratory 
for reconstructing balsa wood models 
of hair follicles and other epidermal 


Participants are taken to the laboratory by Eugene J. Van Scott (Dermatology Service, NCI) for a 
demonstration of techniques for studying growth and morphology of the outer layer of the skin and 
its appendages. 





























appendages, seventy-five times natural 
size, is as follows: 

Through an inverted microscope in- 
serted in the top of a large box (wood 
or heavy cardboard), every tenth his- 
tological section of skin (sections are 
of six » thickness, cut parallel to skin 
surface) is projected onto drawing 
paper to produce an image enlarged 
seventy-five times. The image is trans- 
ferred onto balsa wood slabs 3/16- 
inches thick. The balsa wood sections, 
cut from the slabs with a power jig saw 
(or coping saw), are glued together. 
Rough corners of the model are sanded 
and the model painted. 

Other materials out of which models 
can be similarly made are cardboard, 
sheets of dental wax, or sheets of soft 
plastic. 


Patterns and Rates of Growth of Hair, 
Nails, Skin Epithelium 


Techniques that may be utilized to 
study growth of these tissues are ap- 
plicable to laboratory animals as well 
as to humans. A few are as follows: 

1. Microscopic examination of hair 
roots. Hair is manually pulled from the 
scalp or skin, and the root ends cut off 
and immersed in water in a small glass 
dish. Examination under a dissecting 
microscope reveals hairs that, from the 
appearance of their roots, can be iden- 
tified as actively growing, resting, or 
showing evidence of disturbed growth 
in response to certain drugs, illness, 
and other factors. 

2. Measurement of rates of growth 
of hairs, nails. Hairs are cut close to 
the skin surface. A capillary glass tube 
attached to a millimeter scale is placed 
over the hair and its length measured. 
Daily growth rates can be determined 
from measurements taken at intervals. 
The influence of drugs, physical agents, 
environment, etc., on growth rates may 
be studied. 
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Growth rates of nails (or claws) 
may be studied by simply measuring 
the change in distance between a mark 
scratched on the nail and some fixed 
proximal point on the digit concerned. 

3. Observing growth of epidermis 
and other epithelial coverings. Growth 
of epithelial coverings can be stimu- 


Reconstructed models show (A) male beard hair follicle; (B) hair follicle from skin of back; and (C) scalp hair follicle. 


lated by removal or partial removal of 
the epithelium. Removal by repeated 
“strippings” with cellulose tape is 
easily done. The “barrier” properties 
of skin to toxic substances can be as- 
certained by applying the substances 
to the skin before and after such strip- 
ping. The barrier property of human 





skin may be demonstrated by applying 
a substance such as vinegar to normal 
skin, from which no particular sen- 
sation is felt. Application to skin 
stripped with tape, however, gives the 
sense of pain because the surface bar- 
rier protecting nerve endings has been 
removed. 
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Two more reasons why 
your best buy is better 
than ever: Every Student Microscope 


should have these features. Most have 
neither...only the Bausch & Lomb 














NEW LIFETIME BALL- 


BEARING FOCUS 
The slide floats on ball bear- 
ings to assure perfect smooth- 


ness .. . the most wear-free 
focusing in any student micro- 
scope. 


NEW FORCE-PROOF 
CLUTCH Prevents dam- 


age to fine adjustment mech- 
anism and specimens. 
Students can’t damage 
focusing assembly 

by forcing the 

fine focus knob. 


BAUSCH & LOMB STANDARD TEACHING MICROSCOPE 


You'll get extra years of service from the B&L ST Microscope . . . it’s student-proof 
to stand up under the hardest classroom use. And the ST Microscope is hands down the 
finest instrument in the school budget range. 

It’s standard size, with standard operation 

and laboratory grade optics. 

Made in America, to the world’s highest standard. 
Lifetime warranty; service everywhere by qualified 
B&L dealers. Meets C.C.S.S.O. Purchase Guide 
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2645, and 2650. Only 
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BAUSCH & LOMB INCORPORATED 
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HE technique of paper chromatog- 

raphy has simplified the separation 
and identification of many types of 
compounds, such as amino acids, 
sugars, organic acids, etc. The impor- 
tance of this technique is emphasized 
by the fact that its chief developers, 
Archer J. P. Martin and Richard L. M. 
Synge, were awarded the 1952 Nobel 
Prize in Chemistry for this work. 

The applications of paper chroma- 
tography in the biomedical field are 
numerous. To mention only a few, 
paper chromatographic _ techniques 
may be used (1) to identify enzymatic 
reaction products in mixtures without 
preliminary separation of products, 
(2) to study the progress of a reaction 
by noting the intensity of the spots 
given by the reaction products sampled 
at various intervals, (3) to study the 
concentration of compounds in tissues 
under normal and experimentally in- 
duced conditions, as for example, to 
study the amino acid concentration in 
normal and tumor tissues, and (4) to 
study the metabolic fate of test com- 
pounds administered to biological sys- 
tems such as to microbiological or 
mammalian systems. 

The demonstration described below 
is designed to point out the essentials 
of one useful form of paper chromatog- 
raphy, namely, the two-dimensional 
chromatography. For this an experi- 
ment to determine the amino acids in 
the urine of rats was chosen. 

General Principles: Urines from rats 
kept on normal diets are desalted by 
means of a column containing a syn- 
thetic resin. Desalting is necessary to 
prevent interference in the subsequent 
development of color. The desalted 
urine is concentrated to a volume to 
contain about 10 to 20 micromoles of 
each amino acid per milliliter. A 
minute volume of this is spotted on 
paper and chromatographed. 

Experimental Procedure: Urine is 
collected from rats in metabolism cages 
for three days. A suitable metabolism 
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By THEODORE T. OTANI 


Laboratory of Biochemistry, U. S. National Cancer Institute 


cage could be improvised as follows: 
Cut a circular piece of a fine-mesh 
wire gauze (about 10 to 20 mesh) ap- 
proximately 10 cm in diameter and set 
it inside a short-stemmed chemical 
funnel (200-mm diameter). Stretch a 
coarse, large-mesh wire gauze (about 
¥Y2-inch openings) and securely fit 
over the top of the funnel. Invert a 
round-type wire cage, or a 4-liter 
beaker on it. (An all-glass metabolism 
cage could be obtained from Glass 
Blowing Associates, 10515 Metropoli- 
tan Avenue, Kensington, Maryland.) 

The three-day urine, about 80 ml, is 
diluted to 150 ml with water, and 
20 ml of the diluted urine is pipetted 
onto a column filled with Dowex 50 
resin in the hydrogen-ion form. (See 
C. G. Baker, “Chromatography and 
Paper Electrophoresis,” The Science 
Teacher, 23:192, May 1956, for tech- 
nique of preparing the adsorption 
column, but use glass wool in place of 


cotton.) Water is passed through the 
column. The effluent first turns acid, 
then neutral to litmus. The column is 
subsequently eluted with 2N ammo- 
nium hydroxide and that portion of 
the ammonia effluent which gives a 
positive test with ninhydrin is collected. 
For the ninhydrin test, one or two 
drops taken from the column tip are 
put on a piece of filter paper. The spot 
is dried and treated with a few drops 
of 0.25 per cent ninhydrin solution in 
acetone. The paper is dried by a stream 
of dry hot air (hot fan). A positive 
ninhydrin test usually gives a purple 
spot. This ammonia effluent fraction is 
concentrated until a spot test with 
ninhydrin gives a moderately strong 
positive test. By means of a 0.1-ml 
pipette, 0.003 ml of this solution is 
pipetted onto a Whatman No. 1 filter 
paper, 20 cm square, at the lower left- 
hand corner about 2.5 cm from the 
two edges. After the spot has dried, 


Examination is made of an improvised method of paper chromatography suitable for use in high school 
science classes as Theodore T. Otani (Laboratory of Biochemistry, NCI) continues his lecture. 
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the paper is rolled vertically to make a 
cylinder and the two edges are stapled 
together. The cylinder is placed up- 
right, spot end down, in a tank contain- 
ing about a one-cm layer of 80 per cent 
aqueous pyridine. The tank is covered 
and the solvent permitted to rise on the 
paper for 6 hours. After this period, 
the paper is removed from the tank, 
and dried rapidly in a stream of hot air. 
The paper is opened, turned 90 degrees 
(so that the spot is in the bottom right 
corner), and rolled vertically into a 
cylinder and stapled as before. The 
cylinder is placed upright, spot end 
down, into a tank containing the 
phenol solvent system (make by add- 
ing water to phenol in the ratio of 20 


to 100; place a small beaker contain- 
ing 0.3 per cent ammonium hydroxide 
inside the tank). The cover of the tank 
is replaced and the solvent is permitted 
to rise on the paper for 6 hours. The 
paper is removed from the tank, dried 
in a stream of hot air (fume hood), 
and dipped into a 0.25 per cent acetone 
solution of ninhydrin contained in a 
narrow surgical tray. Upon drying in a 
stream of hot air 5 to 10 minutes, 
purple spots will become visible and 
after a longer period (24 hours) the 
lighter spots will become more intense. 

The appearance of a completed 
standard chromatogram is shown in 
Figure 1. Each spot on the experimen- 
tal chromatogram can be identified by 


A TYPICAL CHROMATOGRAM 
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FIGURE 1. 
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comparison with a standard compound 
spotted and chromatographed under 
identical conditions. 

Materials: Most of the items are 
available from laboratory supply 
houses. 

1. A 1- x 25-cm column with coarse 
sintered glass disc. 

2. Dowex 50 resin, X8, 200 to 400 


mesh. Dow Chemical Company, 
Midland, Michigan. 


3. Whatman No. 1 
sheets, 20 x 20 cm. 

4. Pipettes, 0.1-ml capacity, gradu- 
ated in 0.001-ml units. 


filter paper 


5. Pyridine. 

6. Phenol, _ liquefied. (Caution: 
Highly caustic; avoid contact with 
skin). Mallinckrodt Chemical 


Works, New York. 

7. Glass jar or tank with glass lid, at 
least 12 inches high. A 4-liter 
beaker with parafilm lid will be 
a convenient substitute for single 
experiments. 

8. Ninhydrin. Nutritional Biochemi- 
cals Corp., Cleveland, Ohio. 


9. Acetone. 
10. Surgical tray, approximately 3 x 2 
x 18 inches. 


11. Hot-air fan. 
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By MICHAEL POTTER 


Laboratory of Biology, U. S. National Cancer Institute 


HE last one hundred years have 

seen the beginning and the explo- 
sive growth of the science of genetics. 
This knowledge plays an important 
role in almost every phase of biological 
science and more and more is becom- 
ing a part of our domestic life. Modern 
genetics originated with Gregor Men- 
del and his experiments with peas. The 
principles of heredity that can be dem- 
onstrated from hybrid crosses are fun- 
damental. A live demonstration estab- 
lishes a strong working comprehension 
of the laws of heredity. In reality such 
a demonstration depends upon the 
availability of an established biological 
system. 

The widespread use of inbred strains 
of mice in_ research laboratories 
throughout this country and the world, 
and their availability commercially 
provides such a system. This paper de- 
scribes how to perform experiments 
with certain of the most widely used 
inbred strains of mice. The chief rea- 
son inbred strains of mice are essential 
is that the inbreeding process (consecu- 
tive brother-sister matings of twenty or 


more generations) has assured homo- 
zygosity for most genes, and in par- 
ticular the genes controlling coat color. 
The coat color of the mouse is con- 
trolled by many genes. Only four non- 
linked, autosomally located genes, 
(A, a, B, b, C, c, D, d) are involved in 
determining the coat color of the mice 
listed in Table I. Excellent background 
reading for this subject is the first five 
chapters of the Principles of Genetics, 
Sinott, Dunn, and DodSzhansky, Fifth 
Edition, McGraw-Hill Book Company, 
Inc., New York. The coat color gene- 
tics of mice is frequently discussed. 


General Facts About Inbred Mice 


Since inbred mice are usually main- 
tained in laboratories where they are 
accustomed to constant temperature 
and air conditioning, importing them to 
the classroom may require some time 
for acclimatization before they will 
breed. Diurnal room _ temperature 
changes should not be great. A reason- 
able temperature for the room should 
be 70 to 78° F. 

The cages may be glass jars or made 


Michael Potter (Laboratory of Biology, NCI) explains coat color genetics in mice. Many basic principles 
of genetics can be taught effectively to students at the high school level, using inbred strains of mice. 
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of plastic (see photograph) with metal 
tops to insure that they are escape- 
proof. Crowding of mice is to be 
avoided. Five adult mice to one jar or 
eight to one of the plastic cages is the 
maximum. Mothers with litters will ex- 
ceed this number in some cases. The 
bottoms cf the cages should be covered 
with sawdust. The cages should be 
cleaned twice weekly, washed with hot 
soapy water, and then thoroughly 
rinsed with water and dried. 

The gestation period of the mouse is 
eighteen to twenty-one days. Most 
females of many strains give birth on 
the nineteenth day. Mice can be 
weaned when twenty-eight to thirty- 
five days of age and will begin breed- 
ing shortly thereafter. Mice can be fed 
Purina Laboratory Chow. 


General Experimental Plan 


Mice from two of the inbred strains 
listed in Table I should be selected, 
ordered, and established in the labora- 
tory in the fall. Two males and four 
females of each strain should be ob- 
tained. Two females of Strain 7 should 
be mated with a male of Strain 2, and 
the reciprocal mating should be simul-., 
taneously established. The remaining 
mice should be mated and maintained 
as inbred strains. Before the matings 
are made, isolate the males and fe- 
males for three or more days, and then 
of course allow twenty-one days. Mice 
born before the expected time will 
have resulted from uncontrolled mat- 
ings and cannot be counted. The 
progeny of the hybrid matings will be 
F, hybrids. Cages of these hybrids, one 
male with three females, should be 
established. Four cages of (F; x F;) 
should be established to insure ade- 
quate numbers of F, mice. 

Four principles should be stressed 
during the breeding of the F, and F, 
generations: unit characters, domi- 
nance, segregation, and independent 
assortment. 


Coat Color Genetics 


The common available _ strains, 
along with their coat color phenotype 
and genotype, are listed in Table I. All 
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Reinforcements are in sight for today’s science curriculum 
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NOW 


LABORATORY AND FIELD STUDIES IN BIOLOGY—1960 
sponsored by National Academy of Sciences—National Research Council 


A Sourcebook for Secondary Schools designed to develop the attitudes 
and techniques of scientific inquiry 


MATTER, ENERGY, AND CHANGE—1960 
sponsored by Manufacturing Chemists’ Assn., Inc. 


Classroom program of science explorations for elementary school teachers 
to use in Grades K-6 


EARLY IN 1961 


LIFE SCIENCE: The World of Living Things—1961 
by Davis, Burnett, and Gross 


To acquaint the student in Grade 7 or 8 with plants, animals, and himself 
as a human being 


SCIENCE 3: Discovery and Progress—1961 
by Davis, Burnett, and Gross 


New revision of this basic textbook for the general science course in Grade 9 


MODERN EARTH SCIENCE—1961 
by Ramsay and Burckley 


Down-to-earth treatment of geology for students in Junior or Senter High 
School 


MODERN SPACE SCIENCE—1961 
by Trinklein and Huffer 


Up-to-date exploration of our universe for science-minded students in Senior 
High School 


PHYSICS PROBLEMS—1961 
by Castka and Lefler 


A work-text and sourcebook for the student who is seriously interested in 
physics 


HOLT, RINEHART AND WINSTON, INC. 
383 Madison Avenue, New York 17 
536 Mission Street, San Francisco 5 
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TABLE | 


The Coat Color Genotype and Phenotype of Six Commonly Used Inbred 
Strains of Mice 


NEW KITS TEACH 
THE SCIENCE 








Strain Coat Color Phenotype Genotype Gene Linkage Group 0 F E LE CT R | C | T Y 
Color Agouti Black Dilution 
Brown 
(C,c) (A,a) (B, b) (D, d) 
I V Vill II 

DBA/2 dilute brown & aa bb dd 
BAIb/c albino cc AA bb DD 
C3H black agouti co AA BB DD 
CS57BL black CC aa BB DD 
C57Br brown CC aa bb DD 
A albino cc aa bb DD 


of the genes have a dominant (sym- 
bolized by capital letter) and recessive 
(small letter) form, and the hetero- 
zygotes always resemble the dominant. 
The four pairs of genes A, B, C, D 
(four-unit characters) interact so that 
a variety of coat color types will appear 
in the F, populations. 

The C gene in its dominant form 
(genotypes CC, Cc) determines 
whether the coat and eyes will be pig- 
mented at all. Mice of the genetic con- 
stitution cc, regardless of the other 
genes carried, will have no eye or coat 
color pigment and will be albino. 

The agouti genes, A and a, influence 


black or brown. Mice with the genetic 
constitution BB and Bb will be black; 
bb mice, brown. Black-brown interacts 
with agouti A so that there are black 
agouti, and brown agouti, and also with 
nonagouti aa giving homogeneous black 
or brown mice. 

The dilution gene, in the recessive 
form dd, dilutes the coat color; e.g., 
aaBBdd is slate gray, and aabbdd is a 
tannish gray (dilute brown). 

The following coat color phenotypes 
are involved from the interaction of 
the four genes C, A, B, D: 


cc plus any other albino 





BATTERY CHEMISTRY om Model 610 explains 


activity series, electrons, ions, corrosion, bat 


teries, electroplating, electrolysis and gener- 
ates electricity from chemical action in 11 dif- 
ferent experiments. $9.95. 


STUDENTS LEARN BETTER WORKING 
WITH NEW PRODUCT DESIGN MODELS 


Seven new models developed by educa- 


— . tors and engineers demonstrate the 
the character of the coat color. When eer pee oe : tj scientific sstheiplen relating to ELECTRIC- 
dominant AA. or Aa, the coat color he lute brown agouti ITY, MAGNETISM, ELECTRONS, MOTORS, 

. ed ? CaaBdd gray GENERATORS and ELECTRO-CHEMISTRY in 
will have a ticked pattern; the under- CABdd dilute black agouti 60 dramatic student experiments. Hun- 
coat will be brown, black, or gray, and (CaabbD brown dreds of teachers report that they cover 
the terminal hair will have a yellowish CaaBD black effort pre pastas 9 tine, Ths saan 
cast. In the recessive, aa, the coat color CAbbD brown agouti increase student interest, curiosity and 
will be smooth and homogeneous. CABD black agouti comprehension. 


Most wild cottontail rabbits are brown 
agoutis. 

The black-brown gene series deter- 
mines whether the coat color will be 


The three factor crosses are sug- 
gested. A sample experiment of 
DBA/2 crossed with BAlb/c is de- 
scribed below. 


TABLE Il 
Number of 





EASY TO USE, inexpensively priced sturdy 
models include full equipment, illus- 
trated Teacher Manuals, student 
worksheets and portable case. 


FEDERAL-AID, under the National Defense 
Education Act, now available for 
this equipment in most states. 


SEND FOR FREE CATALOGUE and cost infor- 
mation, or a demonstration in your 
school without obligation. 


Mating Factors Involved F, Hybrid Phenotype F,, Phenotypes SCIENCE EDUCATION DIVISION 
1. DBA/2 x BAlb/c 3 brown agouti 5 t d S 
<4 C3H 3 black agouti 8 produc esign co. 
3. C57BL : black 4 pr Middlefield Rd., Redwood City, Cal. 
4. C57Br : brown : oe MAIL COUPON TODAY--------; 
5. A 2 brown 3 PRODUCT DESIGN CO. 
6. BAlb/c x C3H 2 black agouti 3 2796 Middlefield Rd., Redwood City, Cal. 
7. CS57BL black agouti 5 Please send data on Models for Teaching: 
8. C57Br - brown agouti 3 (] Basic Electricity CJ Model Motor 
9. A 2? albino 1 C) Battery Chemistry CL) Magnetism 
10. C3H x CS7BL 1 black agouti 2 C) Magnets r) ton ES Dn pli 
“ ™ , ae . ower transmission 
1. CS7Br - black agouti 4 (_] Demonstrate your models in our school. 
12. A 3 black agouti 5 
3s. COVBL 2 Clee 1 black 2 SIAN ir cisnisnittnicncaieem | ENE 
14. A 2 black 3 Scheel 
15. C57Br x A 1 brown 2 Se 
*Obviously this conta will tb. weskees fer these purposes. PRIN aetiitcnrminnnnnnnnnns TRY c<evccecenscemnensenages 
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"Desta MICROSCOPES are designed and 
priced to provide the greatest number of 
quality instruments for a given budget/ 











For High School and College 


Testa ‘‘Model K‘’ Microscopes have many special features usually 
found only on much more expensive research instruments. 12x 
Huygenian eyepiece. Color-coded parfocal objectives. Extremely 








precise fine focus. Helical rack and pinion. 











Automatic adjustable safety stop. Large pro- 
fessional 90° tilting stand with bumper toes 
to protect stage and objectives. 













MODEL K-21. Double revolving nosepiece. 
10x and 45x parfocal color-coded objectives. 
120x to 700x magnification. 6-aperture dia- 


phragm disc. $9450 


MODEL K-34. Triple revolving nosepiece. 10x, 
18x, and 45x parfocal color-coded objectives. 
120x to 700x magnification. Includes illuminator, 


condenser, and iris diaphragm. $] 1 600 





















FOR NATURE STUDY 


Study live insects and 
whole specimens with 


WIDE-FIELD MODEL A 
No slides to prepare! 


... with this rugged, full- 
size microscope. Fea- 
tures large working dis- 
tance and 15x, 45x, and 
75x magnification. Un- 
usual versatility. 360° 
inclinable arm. Kellner- 
type eyepiece. Triple di- 
visible objective. Large 
reversible black and 
white stage. 


$5485 








Quantity Discounts to Schools 


Write for Catalog on complete line 


ESTA MFG. COMPANY 


Dept. ST-10-10126 East Rush Street— Ei Monte, California 






















For Elementary and Junior High School 


Start their interest in Science early 
... with the TESTA S-3 


This sturdy, full-size instrument is ideal 
for beginners. It is equipped with the 
basic components of standard compound 
microscopes. 10x Huygenian eyepiece. 
75x to 250x magnification. 
Double divisible color-coded 
objectives. 


. $3985 









TESTA G-4... 
ideal for 

elementary 
biology 


Standard-size com- 

pound microscope 
provides variable 
magnification from 100x to 400x. Makes teaching 
easier... students learn faster. Triple divisible color- 
coded objectives. 6-aperture diaphragm 
disc. 12x Huygenian eyepiece. 


—— eet 











The DBA/2 mouse carries three re- 
cessive genes while BAlb/c, though 
albino, introduces two dominant genes 
A and D. The F, hybrids differ from 
either parent and will be uniformly 
brown agouti. Their genotypes are 
CcAaDdbb. The Fs (F,; x F;) can be 
developed schematically as follows, 
beginning with the C gene. (The con- 
cept of meiosis and reduction of 
chromosomes can be brought in here. ) 


F; Ce x Ce 
cc Cc <C cc 
ee — 
F, 3C l cc 


The simplified notation C, shown in 
the diagram, means CC, Cc, or cC. 

Of the four possible genotype com- 
binations there will be three dominant 
to one recessive; a 3:1 ratio. 

It is then a simple step to repeat the 
process for each of the other genes in- 
volved. Finally both strains carry bb, 
and this should be added to the final 
genotype as follows: 


3D...27 CADbb 
3A 
1 dd. . 9 CAddbb 
3c 
3D...9 CaaDbb 
100 
1 dd 


. . 3 Caaddbb 


brown agouti 


dilute brown agouti 


brown 


dilute brown 


16 cc all albino 


The simplified notation D means DD, 
Dd, or dD; A stands for AA, Aa, or 
aA; etc. 

It may be seen that there are sixty- 
four combination possibilities (27 + 
9+9 + 3 + 16). The per cent of 
brown agoutis is 27/64 or 42.1. How 
does this figure compare with the num- 
ber of brown agoutis you have raised? 
Also, the parental types have reap- 
peared in the F2, though they were lost 
in the F,;. (Segregation—The unit 
characters were not lost; they have now 
segregated out again, and in the proper 
recombinations express themselves as 
in the parents. ) 

If the parent DBA/2 has been kept, 
individual students can be assigned 
albino mice of the F, generation to 
breed with a DBA/2 mouse. The 
DBA/2 male can be mated with sev- 
eral females, and when they are found 
to be pregnant, they should be isolated. 
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In order to obtain a large enough 
population it might be necessary to re- 
mate them. The progeny of these 
crosses will of course vary with the 
genetic constitution of the albino, but 
the point can be made from the data 
obtained that the F, albinos did not all 
behave like the BAlb/c when mated 
to DBA/2. Hence, just because they 
are albino, they are not necessarily 
ccAAbbDD like BAlb/c, but in fact, 
they have their own independent gene- 
tic constitution. 

Each gene, then, is independently in- 
herited without influence of the others, 


unless there is linkage on the chrom- 
osome. (Independent assortment.) The 
subject of linkage is not treated here, 
but can demonstrated by using linked 
genes. 


Materials 


1. The inbred strains of mice men- 
tioned in this paper can be obtained 
from the Roscoe B. Jackson Memorial 
Laboratory, Bar Harbor, Maine. 

2. A plastic cage can be purchased 
at a reasonable price from Maryland 
Plastics Company,  Federalsburg, 
Maryland. 





How are 


problem-solving approach 





satellites launched ? 





(P. 328, Science Problems, 6th grade text) 
Up-to-date topics stimulate pupil interest and participation in the 


SINGER SCIENCE SERIES 


Frasier © MacCracken @ Decker Grades 1-9 
eAn activity program with spiralling development of concepts and 


¢ Hundreds of experiments and activities which can be easily performed 
with simple, inexpensive equipment 
¢ A teacher’s guide which reproduces each page of the text with concepts 
to be developed and teaching suggestions adjacent (Grades 1-6) 
W rite now for complete information and a sample 


copy of the SINGER SCIENCE NEWS — free 


monthly service bulletin! 


THE L. W. SINGER COMPANY, INC. 


DEPT. N 19, SYRACUSE 2, NEW YORK 
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The strange antics of the toy gyroscope have baffled children for genera- 
tions. Although spinning tops were well-known in ancient China, and 
nineteenth century scientists considered the gyro an interesting phenomenon, 
it was Elmer A. Sperry who utilized and envisioned the unlimited potential 
of the gyroscope. 


Tribute to 


YROSCOPE, gyro-compass, stabilizer, gyro-pilot, 

gyro-top or spinning top—what significance are 

these in today’s world of navigation by sea or air, of planes, 
missiles, and satellites, or of tomorrow’s space ships? 

The whole story was illuminated in the nation’s capital 
when the Smithsonian Institution opened a three-month 
exhibit to mark the centennial anniversary (1860-1960) of 
the birth of an inventor, scientist, and industrial genius, 
Dr. Elmer A. Sperry. The exhibit, sponsored by the Sperry 
Board of Award with members from four engineering 
societies, was prepared by the Sperry Gyroscope Company 
to display Dr. Sperry’s many historical inventions and 
their importance to modern-day technology. The first 
gyro-compass (the Delaware Compass), now a permanent 
part of the Smithsonian collections, along with his first 
patent for an electric dynamo, electric mining machinery, a 
trolley car, electric automobile, high intensity arc and 
searchlight, airplane instruments, automatic pilots, and 
rail flaw detectors—all were included. 

Important as these were, along with his early note- 
book records, letters, photographs, and features from his 
life story, the live exhibit which included the introduction 
of his children and grandchildren brought another realiza- 
tion. Here was a figure in our own lifetime spanning the 
gap from individual inventor to modern industrial re- 
searcher—a model for future scientists. 


Playtoy of children and mathematicians—today’s gyroscopes have taken 
their place in a new era of precision navigation and control. 
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In middle life he became fascinated by the action of 
the gyroscope or “spinning top.” Delving deeply into the 
work of the French scientist, Leon Foucault, on his demon- 
stration of the earth’s rotation by a rotating wheel, he 
predicted that gyros, “. . . not only will guide our ships, 
but will have other important and far-reaching bearing on 
their operations. . . .” 

Then he went to work to prove it and with his gyro- 
compass and Metal Mike he revolutionized navigation. 
And thus “gyros” moved from the toy counter into every 
facet of precision navigation—ships, airplanes, missiles, 
satellites, and tomorrow .. .? 

It is the story of a small town inventor who by untiring 
energy and curiosity became director of his own research 
laboratory that opened up many new engineering fields such 
as automation, servomechanisms, and gyroscopics. His 
work also has far-reaching effect on the applications of flaw 
detection in rails and laboratory investigations of metals, 
ceramics, plastics, etc. In this era of mechanical, elec- 
trical, and electronic devices and equipment, his contribu- 
tions will be more fully realized by each advance in these 
areas of research and technology. 


Editor's Note: Information on the history or current use of gyroscopes 
may be obtained by writing the College Relations Department (R. 206), 
Sperry Gyroscope Company, Great Neck, New York. 


Viewer examines Sperry’s first gyro-compass (now permanently housed 
in the Smithsonian Institution) which was developed in 1911 to replace the 
magnetic compass so often inaccurate for sea navigation. The compass 
was successfully tested on the U. S. S. Delaware and contributed to the 
success of many naval battles during World War |. From this device, 
the first aerial gyro unit was conceived and its development has con- 
tributed to robot aircraft and guided missile applications, as well as a 
navigation system for nuclear submarines. 





Dr. Elmer A. Sperry 





To the teachers and students of our generation, here is an 
inspiring example of the pioneering and investigative spirit char- 
acteristic of our nation. 


Dr. Elmer A. Sperry, with whom I worked for twenty years, 
was born October 12, 1860 in the town of Cortland, New York. 
It was the science teacher at the Normal School who opened 
the mind of this inquisitive boy as to how electricity might be 
put to work in many new fields. His enthusiasm for trying out 
new things grew so rapidly, that like many others of his genera- 
tion, he could not wait to finish his formal education before in- 
venting things of his own. At the age of 19, he built an electric 
arc lamp; at 20 he had formed his own company; at 24 he invented 
the first electric coal mining machinery, and from that came the 
coal cutting machine and an electric mine locomotive. And so the 
story goes on... 























From the curiosity, effort, and work in his early life to learn, 
investigate, perceive, and inspect were begun the industrial com- 
panies he founded through his outstanding services, inventions, and 
achievements in safety, comfort, and technological progress for 
today and the future. 


Preston R. Bassett 
Past-President, Sperry Gyroscope Company 
Chairman of the Board, Polytechnic 

Institute of Brooklyn, New York 





You Can Depend on the GENATRON 


@ The MODERN Electrostatic Generator 


THE CAMBOSCO GENATRON serves not only for classical 
experiments in static electricity, but also for new and dramatic 
demonstrations that are not performable by any other means. It 
exemplifies a modern method of building up the tremendously high 
voltages required for atomic fission, for nuclear research, and for 
radiation therapy. 


Entirely self-exciting, the GENATRON cracks into action at 
the snap of the switch—whose only function is that of starting the 
motor drive. No auxiliary charging method is employed. Hence, 
despite an output measured in hundreds of thousands of volts, no 
hazard is involved, for the operator or for the observers. 


An Output of 250,000 Volts—or More! 


THE CAMBOSCO GENATRON is designed to deliver, in 
normal operation, a discharge of the order of 250,000 volts. That 
figure, a conservative rating, is based on many trials conducted 
under average conditions. With ideal conditions, a potential differ- 
ence of 400,000 volts has been achieved. 





GENATRON, WITH MOTOR DRIVE 


Operates on 110-volt A.C. or 110-volt D.C. 
Includes: Discharge Terminal. Lucite Insulat- 
ing Cylinder, Latex Charge-Carrying Belt, Dis- 
charge Ball with Flexible Shaft, Accessory and 
Ground Jacks, Cast Metal Base with built-in 





Modern Design — Sturdy con- 








struction and : Motor Drive, Connecting Cord, Plug, Switeh, 
pat oe aa performance distin- Unique Features of the and Operating Instructions. 
guish the GENATRON from all elec- CamboscO Genatron No. 61-705 ...... sao $98.75 


trostatic devices hitherto available for 
demonstration work in Physics. This 
powerful, high-potential source, reflect- 
ing the benefits of extensive experi- 
ence in electrostatic engineering, has 
absolutely nothing but purpose in 
common with the old-fashioned static 
machine! 


= yo PARTS—Durability was a 
prime consideration in the design of 

the GENATRON which with the ex- CAmnyies conveyed ‘By on- endless bent 
ception of insulating members, is con- B E L Tf % bure, live latex—s CamboscO 
structed entirely of metal. Covmepmens sale bes sone & 


oy Charges accumulate on, and dis- 

charge takes place from, the 
Outer surface of a polished metal ‘‘sphere’’—or, 
more accurately. an oblate spheroid. 

The upper hemisphere is flattened at the pole 
to afford a horizontal support for such static 
accessories as must be insulated from ground. 
A built-in jack, at the center of that horizontal 
area, accepts a standard banana plug. Connec- 
tions may thus be made to accessories located 
at a distance from the GENATRON. 


the shortcomings inherent in a belt with an 





The only part subject to deteriora- 
tion is the charge-carrying belt, which 
is readily replaceable. 


NO TRANSFER BODIES—In all conven- 
tional influence machines, whether of 
Holtz or Wimshurst type, electrical 
charges are collected and conveyed 
(from rotating plates to electrodes) 
by a system of “transfer bodies.” Such 
bodies have always taken the form of 
metal brushes, rods, button disks or 
segments—each of which inevitably 
ermits leakage of the very charge it 
s intended to carry, and thereby 
sharply limits the maximum output 
voltage. 

It is a distinguishing difference of the 
GENATRON that electrical charges, 
conveyed by a non-metallic material, 
are established directly upon the die 
charge terminal. The attainable volt- 
age accordingly depends only upon the 
geometry of that terminal and the di- 
electric strength of the medium by 
which it is surrounded. 





overlap joint 
wee High voltage demonstrations 

often require a ‘“‘spark gap’’ 
whose width can be varied without immobilizing 
either of the operator's hands. 

That problem is ingeniously solved in the 
GENATRON, by mounting the discharge ball 
on a flexible shaft, which maintains any shape 
into which it is bent. Thus the discharge ball 
may be positioned at any desired distance (over 
a — range) from the discharge ter- 
minal. 


BASE...AND Stability is assured by the 
DRIVING Massive, cast metal base— 
MECHANISM where deep sockets are pro- 

vided for the flexible shaft 
which carries the discharge ball, and for the 
lucite cylinder which supports, and insulates, 
the discharge terminal. 

The flat, top surface of the base (electrically 
speaking), represents the ground plane. Actual 
connection to ground is made through a con- 
veniently located Jack-in-Head Binding Post. 
The base of the Genatron » and elec- 
trically shields, the entire driving mechanism. 


PRINCIPAL 

The overall height of the 
DIMENSIONS GENATRON is 81 in. Diam- 
eters of Discharge Ball and Terminal are 


respectively, 3 in. and 10 in. The base 
measures 5% x 7 x 14 in. 











CAMBOSCO SCIENTIFIC COMPANY 





GENATRON, WITH SPEED CONTROL 

Includes (in addition to equipment item- 
ized under No. 61-705) built-in Bheostat, 
for demonstrations requiring less than maxi- 
mum output. 


No. 61-708 $109.00 








No. 61-710 Endless Belt. Of pure latex. For 
replacement in No. 61-705 or No. 61-708 $3.00 
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Physics 





Seeing Sound 


Classroom a seine titanate 
New Albany, Indiana 
SH 


ear 











Major concept: Sound is vibration 


Take an old radio or record player 
from its case. One with a large speaker 
will give the best results. Glue a tiny 
piece of mirror to the cone of the 
speaker near the center. The cone 
vibrates most near the center. 
Demonstrations of Heredity Set up a movie screen or make a 


small screen from white paper. Ar- 
By HAROLD J. WILSON and DOUGLAS A. ROBERTS 


range the flashlight and the screen so 
Avon-Grove Area Joint Schools, West Grove, Pennsylvania that the beam of light is reflected onto 


By using chemicals it is possible through teacher demonstration, or student the screen. 


Chemistry 


experimentation, to show Mendel’s Laws of Heredity. If the demonstrations are Darken the room and turn on the 
done by the teacher, the use of test tubes will help the student to see the reactions ‘adio or record player. The moving re- 
better. If the student is to do the experiment, spot plates should be used. flection will show that the cone 
I. Demonstration of the cross between pure parents showing Mendel’s Law of vibrates. — 

Dominance. Students may also feel the vibrations 
by putting their fingertips on the cone 
Chemicals 1. Y—Potassium Chromate—(K,CrO,) near the center. They should observe 
2. y—Potassium Sulfate—(K,SO,) that loud sounds are made by stronger 
Y Y One parent vibrations, and that sounds of low 
y yy Yy (pure yetow) pitch cause slower vibrations than 

One parent sounds of higher pitch. 
(colorless) y = Yy If a public address system is avail- 
First generation—100 per cent hybrid yellow able, the experiment can be controlled 
II. Demonstration of the cross between hybrid parents showing Mendel’s Law better. Students can see, hear, and feel 
of Segregation. the different patterns of sound they 
Chemicals 1. Y—Potassium Chromate—(K.CrO,) make when they speak loudly ys softly, 
2. y—Potassium Sulfate—(K,SO, ) or with higher or lower pitch. The tiny 
Y y One hybrid bit of mirror glued to the cone will not 
One hybrid parent hurt the speaker or change its sound in 

parent lind le any noticeable way. 
y Yy yy 


Second generation—3:1 

A third generation will be necessary to prove that the make-up of the second SEEING SOUND 
generation was as follows: 25 per cent pure yellow 50 per cent hybrid yellow 

25 per cent colorless 


LOUDSPEAKER 


III. Demonstration of the cross of four characteristics between hybrid parents 
showing Mendel’s Law of Unit Characters. 








Chem.:cals 1. Y—Potassium Chromate—(K,CrO,) 
2. y—Potassium Sulfate—(K.SO,) 
3. X—Barium Nitrate—(Ba(NO.,).) 
4. x —Water—({H,O) 
YX ¥x yX yx One hybrid 
; : —s - : - parent 
One hybrid YX YYXX YY Xx YyXX YyXx 
t 
anars Yx YY Xx YYxx YyXx Yyxx 
yX YyXX YyXx yyXX yyXx 
a YvXx Yyxx “yyXx Jace Extreme care should be taken not to 
ee : —— puncture or tear the paper cone of the 
Third generation YX—Yellow precipitate 9 speaker. When the radio or record 
Yx —Yellow liquid 3 : 
yX —White precipitate 3 player are out of their cases, do not 
I 


yx —Colorless liquid touch if plugged into the wall. 
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Just off the press—the distinguished 15-volume 
space-age work for 
scientists, teachers, 
and students— 

unequaled in scope 


and timeliness— 





The McGraw-Hill Encyclopedia 
of Science and Technology 


This new encyclopedia offers an unparalleled coverage of pertinent Especially valuabie for science 
information in every field of modern science. It presents the basic classrooms and school libraries 
concepts, terminology, and newest findings in the expanding world 
of science today. 





This encyclopedia brings to science classrooms 
and school libraries an unsurpassed wealth of 


Pas science knowledge, covering every important area 
The names of the more than 60 consulting editors, the distinguished 


Advisory Board, and the 2015 contributors to the encyclopedia read 
like an international “Who's Who” in today’s science world. Often 
the writers of articles are those who made the original discoveries, "ecent developments in all areas of science, from 


did the research, and devised the experiments. nucleonics to exploration of outer space. 


of scientific achievement. In clear, understandable 


language, it answers students’ questions about 


e 9700 illustrations in black-and-white and color, including photo- 
graphs, drawings, maps and charts, and diagrams 


15 volumes, including Index 


7224 articles. 9300 pages 
e A one-volume Index, with 100,000 entries, completely cross- 


Over 6,000,000 words 
referenced 


2015 contributors 


e Kept completely up to date by a Yearbook of Science and Tech- 


nology, published each year e 9700 illustrations 
$175.00 the set of 15 volumes All prices are subject to 
$159.00 until November 15, 1960 usual school discount 


Send your order now to School Department 


McGRAW-HILL BOOK COMPANY 


330 West 42nd Street New York 36, N. Y. 
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Democratic Educational Theory. Ernest E. 
Bayles. 266p. $4.75. Harper and Brothers, 
49 East 33rd St., New York 16, N. Y. 
1960. 


This is an authentic presentation of an edu- 
cational philosophy which has doubtless 
given more insight into the educative process 
than any other in the last generation. Con- 
fessedly in the Dewey tradition, it is one of 
the few references that combines an intimate 
understanding of the philosophy in question 
with readability for advanced undergraduates 
in education. Moreover, it is seasoned with 
a mature wisdom which derives from a rich 
experience in the profession. Hence the 
work authenticates the first sentence of the 
preface. “This book represents an accumu- 
lation of more than thirty years of my 
thought on what ought to be the major tenets 
of a genuinely democratic educational pro- 
gram, one which is comprehensive and con- 
sistent and at the same time practical.” 

There is a unique appropriateness for a 
review of this book in a publication for 
teachers of science, for it holds that the only 
finally reliable test for truth lies in a gen- 
eralization of the scientific method for the 
whole of life. It proposes the scientific out- 
look as the most desirable thought pattern 
from which to approach the full range of 
mankind’s problems for a harmonious, free, 
and democratic society. “Thus a thought 
pattern (or outlook) which is scientifically 
satisfactory is one which satisfies the cri- 
terion of adequacy and harmony of outlook 
or conclusion in light of obtainable data.” 
This outlook “covers, harmoniously, a very 
wide expanse of American ideals and aims. 
Especially is it thoroughly in keeping with 
democratic educational requirements, for it 
provides the teachers with an adequate in- 
strument for guiding pupil thinking yet at the 
same time avoids indoctrination.” (See p. 
208.) 

Working on this assumption with respect 
to validating knowledge, the author combines 
a way of learning with cooperative endeavor 
and arrives at a democratic way of life. “In 
working together, on the basis of democratic 
governance and of employing the scientific 
way to attain truth (which is indeed a 
democratic way), men can and do achieve 
far more than any or all of them can or 
could possibly achieve by working each to 
himself alone.” (See p. 138.) 

Chapters of the book appropriately cover 
such topics as: Experiments with Reflective 
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Teaching, Is Modern Science Inductive, and 
Relativistic Value-Theory. These are balanced 
with chapters of a_ practical-professional 
character, and applications to practice and to 
life are abundant throughout. The large view 
is generously provided in such chapters as: 
Idealism, Realism, and Pragmatism; Religion 
and Character Education; The Meaning of 
Appreciation; and The Present Status of 
Educational Theory in the United States. 
The whole is consequently comprehensive, 
balanced, and clearly a carrying forward of 
an honored and distinguished perspective in 
educational theory. 


EverReTT J. KIRCHER 
The Ohio State University 
Columbus, Ohio 


Physics Is Fun. G. Niese. 150p. $2.95. Astro- 
Computing Books, Box 5540, Washington 
16, D. C. 1960. 


The author has performed an excellent job 
of describing and explaining the various 
phenomena of physics that we encounter 
every day. The experiments are simple and 
easy to perform, yet in performing them the 
reader will learn the basic laws of physics. 

The experiments in this book are drawn 
from four branches of physics: mechanics, 
heat, sound, and optics. The section on 
mechanics illustrates the principal laws gov- 
erning the movement of solids, liquids, and 
gases, and explains the concept of force. 

Under the section on heat are described 
the properties of steam, fog, and ice, and the 
work of a red-hot stove burner. The physicist 
is also interested in learning about the origin 
of sound, and the laws that govern all the 
sounds that are heard every moment. How 
do sounds come into being? How can a 
sound be recorded on a phonograph record? 
What causes an echo? The reader will find 
the answers to these questions by performing 
several simple experiments. 

About half of the experiments in this book 
have been taken from the field of optics. 
In this section are found experiments using 
mirrors, experiments illustrating reflection 
and refraction, use of the magnifying glass 
and the camera, the function of the human 
eye, and several interesting demonstrations 
in color. 

In this book the reader will discover some- 
thing new, interesting, and worthwhile. 


ROBERT NELSON 
Junior High School 
State College, Pennsylvania 


Teaching Science Through Conservation. 
Martha E. Munzer and Paul F. Brand- 
wein. 470p. $7.50. McGraw-Hill Book 
Company, Inc., 330 West 42nd St., New 
York 36, N. Y. 1960. 

This book satisfies a long-felt need for a 
publication which brings together conserva- 
tion ideas and concepts and demonstrates 
how they may be presented in science 
classes. Science teachers are aware of the 
many activities in the biological sciences 
which can be treated appropriately in rela- 
tion to the conservation unit. This volume 
can help to accomplish integration of con- 
servation activities into existing courses such 
as general science, chemistry, and physics, 
as well as biology. The activities described 
are appropriate for both laboratory and field 
study, and for teacher demonstrations or 
pupil experiments. 

The authors categorize resources into four 
groups: Renewable, Nonrenewable, Inex- 
haustible, and New and To-be-developed 
Resources. An annotated bibliography in- 
cludes lists of teaching aids—films and film- 
strips, selected books, pamphlets, and maga- 
zines. An index offers a topical outline of a 
conservation course as a teacher's guide. 

The book is highly recommended for 
science teachers as an addition to their pro- 
fessional library. This reviewer was im- 
pressed with the excellence of the volume, 
which he has learned to expect from work 
presented by these authors. 


H. SEYMOUR FOWLER 
Pennsylvania State University 
University Park, Pennsylvania 





Now teenagers 
can learn 

the facts of 
space science 


in exciting novels 


by ALAN E. NOURSE 


Written by a young doctor-author, 
these widely praised books present 
accurate scientific information in 
dramatic story form. 


Just published 


STAR 
SURGEON 


Born on a distant planet, Dal Timgar 
is the first “alien” to become a 
qualified physician of Hospital 
Earth. “Much imaginative manipula- 
tion of medical and astronomical 
detail in a story which is suspenseful 
from start to finish.”—-VircINia 
KIRKUS $2.95 


ROCKET TO LIMBO........ $3.00 
SCAVENGERS IN SPACE $2.75 
All cloth bound 


DAVID McKAY COMPANY, INC. 
119 West 40th Street, New York 18 
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BIOCRAFT MICROSCOPES 














combine high optical quality 
with rugged construction 
for long useful life 


Fine optics and durability characterize the new Biocraft micro- 
scopes. Equipped with high-resolution achromatic objectives, 
these instruments provide excellent image clarity, a prerequisite 
of successful microscope work for beginning student and scien- 
tist alike. 


Total magnifications of 100X and 450X are achieved on popu- 
lar model E2 (illustrated left) by 10X and 45X objectives in 

combination with 10X Huyghenian ocular. Numerical 
apertures are 0.30 and 0.85, respectively, for the 10X and 45X 
objectives. 


Coarse and fine focusing mechanisms are on separate sets of 
dovetail slides. Fine adjustment is micrometer-screw and lever 
type, with a range of over 12 revolutions. Rack and pinion 
coarse adjustment has stop to prevent slide damage. 


«<———_ MODEL E2 — $106.20 EACH [% cuAntimes OF 








DEMONSTRATION 
MICROSCOPES 


One of the most frequently se- 
lected demonstration microscopes 
in the extensive Biocraft line is 
the E6, illustrated right. With four 
oculars and three achromatic 
objectives, a range of 17.5X to 
2500X magnification is provided. 
Price includes achromatic 100X 
objective plus those mentioned for 
model E2, mechanical stage, sub- 
stage condenser in rack and pinion 
mount, and carrying case. 


MODEL EG 
$231.30 EACH, 


FIVE OR MORE 


Complete specifications furnished on request. Ask for circular $59. 


DENOYER-GEPPERT 


COMPANY 


S241 RAVENSWOOD AVENUE CHICAGO 4O, ILLINOIS 











Regional Meeting, Tempe, Ariz. 


The theme of a regional conference to 
be held in Tempe, Arizona, November 
4-5 will be “The Science Teacher.” At- 
tention will be focused on his needs, 
problems, responsibilities, and opportuni- 
ties through panel discussions and talks 
by teachers. Speeches by prominent 
leaders in industry, science, and edu- 
cation will be presented in the Friday 
luncheon meeting and the Saturday 
morning session. Lecture-demonstrations 
and student exhibits will complete the 
program. Meetings will be held in con- 
junction with the Arizona Science 
Teachers Association during the annual 
convention of the Arizona Education 
Association at Arizona State University, 
Tempe. 

Teachers wishing to make plans at this 
time may write to the Chamber of Com- 
merce or directly to local hotels and 
motels for reservations. Since facilities 
will be crowded at this late fall season, 
early arrangements are encouraged. 


Chapters and Associated Groups 


One of the important decisions reached 
by the NSTA Board of Directors in its 
Los Angeles meeting last June was ap- 
proval of general plans and recommenda- 
tions for establishing state chapters of 
NSTA. It was decided also to retain the 
opportunity for other science teacher or- 
ganizations, including those in foreign 
countries, to affiliate as associated groups. 

The question had been under study for 
more than a year. Representatives of 
approximately 20 state science teacher 
organizations, all of them now affiliated 
with NSTA, shared in developing the 
recommendations. Policies and practices 
of other NEA departments were studied 
carefully for ideas and procedures that 
might be adapted to science groups. A 
committee to refine the operational poli- 
cies for enrollment of state chapters and 
associated groups of NSTA has been 
appointed with members as _ follows: 
Alan H. Humphreys, Chairman, Univer- 
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sity of Texas, Austin—representing the 
Texas Association of Science Teachers; 
Josephine F. Bordonaro, Onondaga Val- 
ley Academy, Syracuse, New York—rep- 
resenting the New York State Science 
Teachers Association; Hugh Allen, Mont- 
clair State College, Upper Montclair, 
New Jersey—trepresenting the New Jersey 
Science Teachers Association; Carl P. 
Swinnerton, Pomfret School, Pomfret, 
Connecticut—representing the New Eng- 
land Association of Chemistry Teachers; 
and Lawrence M. Watts, Jefferson 
County Public Schools, Lakewood, Colo- 
rado—representing the Colorado Science 
Teachers Association. 

In addition to authorizing state chapters, 
the Board approved the formation of a 
National Advisory Council on Science 
Education. This council will be composed 
of delegates from the state chapters, asso- 
ciated groups, and sections of NSTA, in 
addition to the standing committee chair- 
men and the Board of Directors. The new 
council will hold annual meetings prior 
to the annual business meeting of the 
NSTA Board of Directors and make 
recommendations. 


Motion Picture Research Project 


Your Association has recently been 
offered a rare opportunity to undertake 
a project in communications research. 
Under a grant from the National Cancer 
Institute and with the advice of an appro- 
priate committee of science teachers and 
scientists, research will be done to seek 
improved ways to portray, by way of film, 
the activities and modes of inquiry em- 
ployed by research scientists. A series of 
motivational films, for use at the junior 
high school level, will be based on the 
results of this research. The underlying 
hypothesis is that improved methods of 
communication between practicing scien- 
tists and youth, who sooner or later will 
utilize or be affected by developments in 
the field of science, will go a long way 
toward motivating and encouraging an 
ample number of young people to follow 
careers in science and related fields. 
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Tle ele BESELER 


VU-LYTE II 
OPAQUE PROJECTOR 





INSTANTLY PROJECTS A TRUE 
COLOR IMAGE DIRECTLY 


FROM MAGAZINES, BOOKS, 
CHARTS, MUSIC, ARTWORK 
AND ACTUAL SPECIMENS... 


It lets you build your own A-V Library. No 
months-in-advance scheduling. Preparation 
begins and ends with the few seconds it 
takes to slip materials into the projector 
whenever students are ready to learn. 


VU-LYTE II is a lighter, brighter and more 
versatile teaching tool than any other 
opaque projector made. In social studies, 
stir students with huge, brilliant images of 
stamps or coins from foreign lands; in Eng- 
lish, correct themes before the entire class; 
in science, make specimens giant, living 
diagrams. You teach with these and thou- 
sands of other techniques in every subject 
with a Vu-Lyte II in your classroom. 


2 The other projector in this A-V Exam 
is a Beseler Vu-Graph. The coupon 
below will bring you complete infor- 
mation on what it will do for you. 


GET THE ANSWERS TO YOUR A-V QUESTIONS 
. . « FILL IN AND RETURN COUPON TODAY 


peewee owe omen 


th 
‘ e 
Charles Beseler Company 

' om 

§ 204 So. 18th Street i~2" 


© East Orange, New Jersey 

g Send me complete information on the Beseler 

§ 0 VU-LYTE TI OPAQUE PROJECTOR 

87) VU-GRAPH OVERHEAD TRANSPARENCY PROJECTOR 
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g CJ) Have a Beseler A-V Consultant contact me for § 
a demonstration. ' 
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A research scientist and an educational 
psychologist will spend one year in doing 
the communications research and super- 
vising the production of the films. The 
principal actor in each of the films will be 
a scientist. As soon as a method of dis- 
tributing these films has been determined, 
it will be announced in this column. 


Second Science Facilities Study 


The increasing tempo on all fronts of 
school science requires NSTA’s critical 
attention to the various factors that bear 
on the effectiveness of science teaching. 
Changing emphases, new courses, and ex- 
panded enrollments cause us to re- 
examine our resources. Now we begin a 
second study of science facilities. 

Such curricular developments as those 
coming from the Physical Science Study 
Committee, the Chemical Bond Approach 
Committee, and the Biological Sciences 
Curriculum Study lead to the conclusion 
that science facilities are limiting factors 
in our professional efforts. The two con- 
ferences planned by NSTA and sponsored 
by the National Science Foundation— 
science in the elementary school, and 
science in the secondary school—support 
the same conclusion. Projections of 
school population and of the supply and 
preparation of science teachers add 
weight to the need for a further study of 
science facilities. Provisions under the 
National Defense Education Act accentu- 
ate the need and urgency for careful in- 
vestigation. 

Under a grant from the Laboratory 
Equipment Section of the Scientific Ap- 
paratus Makers Association, a Seminar 
on Science Facilities was held in New 
York City on March 2 and 3, 1960. The 
deliberations were directed toward the 
need, direction, and potential of a com- 
prehensive study of facilities for school 
science. The following persons partici- 
pated in the seminar: Matthew Brennan, 
Forest Service, U. S. Department of Agri- 
culture, Washington, D. C.; John S. Cart- 
wright, Superintendent of Schools, Allen- 
town, Pennsylvania; Ralph E. Keirstead, 
State Department of Education, Hart- 
ford, Connecticut; E. S. Obourn, U. S. 
Office of Education, Washington, D. C.; 
Elra M. Palmer, Supervisor of Science, 
Baltimore, Maryland; James A. Rutledge, 
University of Nebraska, Lincoln; Murl B. 
Sailsbury, Evanston Township High 
School, Evanston, Illinois; Stanley E. 
Williamson, Oregon State College, Cor- 
vallis; and John S. Richardson, The Ohio 
State University, Columbus, Chairman. 
The following observers participated in 
the seminar discussions: Robert H. Carle- 
ton, Executive Secretary of NSTA; James 
R. Irving, Executive Secretary, Labora- 
tory Equipment Section of SAMA; and 


S. S. Coston, Vice-President, John E. 
Sjostrom Company. 

The principal result of the seminar 
was to launch a two-phase program. The 
first phase of the program will involve 
a thorough investigation of such factors 
as the background of science facilities, 
the directions of curriculum development, 
projections of school population, the na- 
tional need for scientists and engineers, 
and the probable quantity and quality of 
science teachers. Fred Schlessinger of the 
Ohio State University has been named as 
the principal investigator for the study. 
With the assistance of a Steering Com- 
mittee, he will administer the project and 
prepare a relatively brief report. The sub- 
stance of the report will include the iden- 
tification of policies and guidelines for the 
future development of science facilities in 
schools. The report will be directed to 
school administrators, science teachers, 
members of boards of education and state 
departments of education, specialists in 
school plant planning, and equipment sup- 
pliers. It is anticipated that Phase Two 
will include the production and distribu- 
tion of audio-visual materials pertinent 
to the development of science facilities, 
the scheduling of regional conferences, 
and further study and report publication. 

The Steering Committee includes the 
following members: Louis Alcorta, Gali- 
leo High School, San Francisco, Califor- 
nia; Matthew Brennan, U. S. Department 
of Agriculture, Washington, D. C.; John 
S. Cartwright, Superintendent of Schools, 
Allentown, Pennsylvania; Elra M. Palmer, 
Supervisor of Science, Baltimore, Mary- 
land; Howard M. Phillips, President, Ala- 
bama State College, Montevallo; and 
John S. Richardson, The Ohio State Uni- 
versity, Columbus and Stanley E. William- 
son, Oregon State College, Corvallis, 
Co-chairmen. An Advisory Committee 
will be named at a later time. Its members 
will represent the principal related groups 
from the scientific and professional soci- 
eties, government agencies, and the equip- 
ment industry, as well as science teachers 
and research scientists. 


Convention Report, 1961 


The General Planning Committee re- 
ports constant progress in their plans and 
preparations for the Ninth Annual Con- 
vention of NSTA to be held in March at 
the Hotel Sherman in Chicago, Illinois. 

Some 300 supervisors, coordinators, 
and directors of science in state depart- 
ments and local school systems will open 
the convention on Friday, March 24. The 
program is being planned under the direc- 
tion of the chairman of NSTA’s Section 
for Supervisors, Samuel Schenberg of 
New York City. Wind-up sessions will be 
held on Wednesday, March 29 by another 
Section of NSTA, the Association for the 
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Education of Teachers in Science. In 
charge of planning is Harold E. Tannen- 
baum, President of AETS who is located 
at State University Teachers College, New 
Paltz, New York. 


Between the meetings of these two 
groups are four days jam-packed with a 
great variety of offerings for all NSTA 
members and friends who can attend. A 
complete program schedule will be listed 
in the November issue of TST. Refer later 
to the December issue for items that will 
include not only more detailed informa- 
tion but also the necessary forms to make 
advance registration and hotel reserva- 
tions. It is extremely important that every- 
one who can possibly do so register in 
advance. The Hotel Sherman will accept 
reservations for our convention beginning 
December 1. You can save money and 
help ease the housing problem by arrang- 
ing to share a room or suite with one, 
two, or three others. 


If you would like to take an active role 
in the convention, there are areas in 
which additional volunteers might con- 


tribute. Offer your services to one of the 
members of the General Planning Com- 
mittee named below, specifying exactly 
the nature of your contribution. Give as 
much detail as possible when you write. 

Currently, two sets of Parallel Ses- 
sions featuring panels and group presen- 
tations are being planned: 


Topics of General Interest 

Youth Activities in Science Outside the 
School. 

Successful Gifted Student Programs. 

Mobile Science Laboratories. 

Helpful Services Available to Science 
Teachers. 

Teacher Projects to Aid Professional 
Growth. 

Teaching and Evaluation. 

National Curriculum Trends. 

Team Teaching in High School Science. 


If you feel you can contribute to one 
of these topics, get in touch with Frank 
L. Balmer, York Mills Collegiate Insti- 
tute, 490 York Mills Road, Willowdale, 
Ontario, Canada. 


Topics Specifically Related to the Profes- 
sional Problems of Science Teachers 


Keeping up with the times in subject 
matter. 

Achieving optimum physical conditions 
for effective science teaching. 

Developing adequate science programs 
and curricula for today’s children 
and youth. 

Seeking to advance the Profession, and 
to advance in the Profession—to de- 
velop latent leadership among class- 
room science teachers. 


To assist with any of these or similar 
topics write to John B. Chase, Jr., Uni- 
versity of North Carolina, Chapel Hill, 
North Carolina. 


The entire 1961 convention has been 
built on the conviction and faith that the 
classroom science teacher can assume a 
strong leadership role in the emerging 
school science programs. The program 
design will open up many opportunities 
for you and 2500 other science teachers 
to demonstrate that this faith is well 
founded. 





Budget for 1960-1961 

As the profession of science education 
continues to grow, the program of your 
Association must also grow. In this and 
the May issue of TST, the new projects 


Cash Income 


which the NSTA is planning have been 
described. An expanding program calls 
for an expanding budget. This year’s 
budget estimates in summary form are 
listed below. 


Membership and Subscriptions $146,000 
Convention and Meetings 47,500 
Advertising 131,000 
Sales—Publications and Materials 50,000 
Contributions 62,000 
Grants and Special Projects 73,500 
Total $510,000 
Balance from 1959-60 50,000 
GRAND TOTAL $560,000 
Cash Expenditures 
I. Science Education Activities for Youth 
A. Future Scientists of America $ 15,000 
B. FSA Awards and Youth Science Congresses 21,000 
C. “Vistas of Science” Book Series 10,000 
D. Special Projects 5,000 
I. Sub-total $ 51,000 
II. Professional Activities for Teachers 
A. Periodicals and Other Publications $ 96,000 
B. Packet Service and Registry 65,000 
C. Convention and Other Meetings 35,000 
D. Special Projects 59,600 
II. Sub-total $256,645 
Ill. NSTA Activities for Members 
A. Staff, Board, Operation $215,255 
B. Committees, Chapters, and Sections 21,500 
C. Contingency and Reserve Development 15,600 
III. Sub-total $252,355 
GRAND TOTAL $560,000 
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USED AND APPROVED 
BY LEADING UNIVERSITIES! 
Model RV-6 
6-INCH 


DYNASCOPE 
Reflecting 
Telescope 



















includes 
these features: 


@ Electric Drive 
@ Rotating Tube 
@ Setting Circles 

Only 


$1949 


F.0.B. Hartford 
Shipping Wt. 

50 Ibs. Express 
charges collect 


Completely 
Portable! 
Entire telescope 
dismantles in 
minutes for 
easy carrying. 


Easy Terms 
Available! 


Finest American-made 6- 
inch reflector in its price 
range! Saves $100 or 
more, yet get all these fine features. f/8 6-inch 
mirror accurate to 4% wave ® 3 matched eyepieces 
(75X, 150X, 348X) © 6x30 Achromatic finderscope 
@ Heavy duty mount with setting circles @ Rack 
& a eyepiece holder © Sturdy lightweight 
tri > 


CRITERION MANUFACTURING COMPANY 
Dept. THD-4, 331 Church St., Hartford 1, Conn. 


a tte ~ FREE FACTS! MAIL COUPONI------ ’ 
; (Criterion Manufacturing C ny ! 
, Dept. THD-4, 331 Ch St., Hartford 1, Conn. '! 
1 © Under your unconditional guarantee, ' 
' Please ship me promptly the RV-6 ! 
\ DYNASCOPE. My payment of $194.95 ' 
{ is enclosed. ' 
| (J Please send FREE LITERATURE on ' 
1 the RV-6 Dynascope and your other ' 
1 DYNASCOPES priced as low as $49.95. 
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Basic reference works from 


Philosophical Library 


AEROSPACE DICTIONARY 


By Frank Gaynor—A complete guide to the new 
language of space exploration, with thousands 
of clear, concise entries. Introduction by Wern- 


her von Braun. $6.00 


NEUTRON DETECTION 
By W. Allen—This book deals with a subject of 


first importance to nuclear physicists, beginning 
with a survey of basic principles, followed by 
chapters on reactions used, chief instruments of 
neutron detection, applications of detectors, and 
neutron standards. Extensive bibliography. 


$10.00 
SOIL ANIMALS 


By D. Keith McE. Kevan—An engrossing treatise 
on animal life in the soil, with photographs and 
drawings. $15.00 


THE STRUCTURE 
OF SCIENCE 


By Joseph H. Simons—A three-part exploration 
of science: its definition, basic concepts and re- 
lationships, and consequences. $4.75 


CLASSICS IN BIOLOGY 


Edited and introduced by Sir S. Zuckerman— 
A demonstration of the fundamental unity of all 
living things, by Mendel, Lister, Dahlberg, 
Weiner, Lady Mary Wortley Montagu, et al. 
$6.00 


CLASSICS IN SCIENCE 
Edited by E. N. da C. Andrade—A cohesive pre- 


sentation of scientific ideas from the writings of 
Aristotle, Copernicus, Newton, Lavoisier, Dar- 
win and many ‘others. $6.00 


PROPERTIES OF MATTER 
By E. C. Champion and N. Davy—An enlarged 


edition of a standard text; the subject reoriented 
from a philosophical point of view to atomic in- 
terpretations. $10.00 


THE STORY OF 
CHEMISTRY 


By George Lockemann—A completely new, com- 
prehensive history which not only includes the 
newest advances in nuclear chemistry bui illum- 


MATHEMATICS 
REFRESHER 


By Kurt Walter—A handy review book for all 
students and for those who use mathematics in 
their work. Illustrated. $3.75 


ATOMIC TERMINOLOGY 


Edited by Lore Lettenmeyer—A dictionary of 
essential terms in atomic and nuclear physics 
and associated fields. English-German-French- 
Italian. $6.00 


A SHORT DICTIONARY 
OF MATHEMATICS 


By C. H. McDowell—A highly practical diction- 
ary for everyday use, explaining all common 
terms in arithmetic, algebra, geometry and trig- 
onometry. $2.75 


CONCISE DICTIONARY 
OF SCIENCE 


By Frank Gaynor—A dictionary of standard and 
new terms in mathematics, physics, nucleonics, 
chemistry and geology. $10.00 


MATHEMATICAL TABLES 
AND FORMULAE 


By F. J. Camm—A handy compendium of the 
most used tables and formulae: interest, conver- 
sion, weights and measures, symbols, laws of 
physics, calculus, ete. $2.75 


DICTIONARY OF ASTRON- 
OMY AND ASTRONAUTICS 


By Armand Spitz—Concise definitions of more 
than 2,200 terms and concepts, including those 
new to the space age. $6.00 


THE CHALLENGE OF 
SCIENCE EDUCATION 
Edited by Joseph S. Roucek and Howard B. Jac- 


obson—A systematic survey and evaluation of 
the conflicting opinions on science education, by 


ines ancient theories. ~ $4.75 34 distinguished experts. $10.00 





You can expedite shipment by enclosing remittance. 


PHILOSOPHICAL LIBRARY 
15 East 40th Street New York 16, N. Y. 
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FSA Inauguration 

The enrollment of school chapters is 
now under way and is scheduled to hit a 
peak during the week of October 15-22. 
The FSA inauguration event coincides 


with the October theme 
Month. 

No school or group need delay in join- 
ing in this vital program for youth. Any- 
one interested can write today to obtain 
application blanks from NSTA headquar- 
ters. Complete information and applica- 
tion forms were mailed recently on the 
FSA Informational Flyer describing the 
program. Additional copies may be ob- 
tained upon request. The program was 
initially announced in the September issue 
of TST. 

One of the pioneering chapters will be 
issued to each of the first fifty who submit 
completed application forms, together 
with the necessary fees. These applicants 
will be identified as “Inaugural Chapters” 
of FSA. 

As an example of the FSA presenta- 
tion ceremonies, arrangements have been 
completed for the installation of an “In- 
augural Chapter” at the Laboratory High 
School of the University of lowa, lowa 
City. Dr. James A. Van Allen, the noted 
physcist, and Dr. Robert E. Yager, head 
of the school’s science department, will ac- 
cept the charter. The enrollment of FSA 
chapters will continue throughout the 
year. Indications are that several hundred 
schools will enroll within this period. 
Sponsors of the chapters will receive a 
charter plaque, a Sponsor's Guidebook, 
and enough membership cards for the 
student members of the chapter. Other 
materials will be distributed on a con- 
tinuing, supplemental basis. 


Science Youth 





Sponsor’s Guidebook 


The first edition of the FSA Sponsor's 
Guidebook is off the press. It should be a 
valuable source of ideas and tested sug- 
gestions for all sponsors. The twelve sec- 
tions of the book are as follows: How to 
Start an FSA Chapter; Identification of 
the Science-Interested Student; Suggested 
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Yearly Activities for FSA; How to Write 
a Scientific Paper; How to Produce Sci- 
ence Assemblies; How to Conduct a Sci- 
ence Forum; How to Organize a Science 
Seminar; The Whats, Whys, and Hows of 
Science Projects; Laboratory Assistants in 
the Classroom; Financial Assistance; FSA 
Chapters and Public Relations; and Sug- 
gestions for Working with Other FSA 
Chapters. 

One copy of the first edition of the 
FSA Sponsor's Guidebook is included 
among the materials which each chapter 
receives for the charter fee. Additional 
copies may be obtained from FSA head- 
quarters at $5 each. This price includes 
a supplementary service for one year. 


FSAA, 1961 


The Future Scientists of America 
Awards (FSAA) materials—information 
and entry forms—are now available to all 
teachers who have students interested to 
participate in the 1961 program. In ac- 
cordance with recommendations made by 
the 1960 regional chairmen, the deadline 
date for entries this year will be March 1, 
1961. 

Regional chairmen have been ap- 
pointed to assist in selecting the 198 stu- 
dents who will receive certificates and 
awards in 1961. The awards consist of 
U. S. savings bonds totaling $10,009. 
Entries must be based on projects done 
in any field of science or mathematics. 
All students in grades seven through 
twelve are eligible. In addition to the 
awards described, some 2000 students 
will receive FSA honorable mention cer- 
tificates for meritorious achievement. 

Past experience has demonstrated the 
importance of making an early start on 
projects to be reported in FSAA. Usually, 
two months or more may be required to 
do an investigative project or an extensive 
field study. Then there is the additional 
time required to do a careful job of 
writing the scientific report. !t is strongly 
recommended that teachers help prospec- 
tive FSAA entrants choose their projects 
and get them under way as soon as pos- 
sible. The list of winners in 1960 and the 


titles of their projects may provide help 
in this vital first step. Single copies free 
from FSA headquarters while the supply 
lasts. 


FSA Steering Committee 


Consistent with NSTA policy to keep 
Association projects under surveillance of 
the membership, Robert A. Rice, Presi- 
dent of the NSTA, has named a steering 
committee to work directly with staff in 
further development of the FSA program. 
Those who will serve during 1960-61 are: 
Anne E. Nesbit, South Junior High 
School, Pittsfield, Massachusetts; William 
V. Brook, 1571 Sixth Avenue, Hunting- 
ton 1, West Virginia; Richard S. Smith, 
Haverford Township Senior High School, 
Havertown, Pennsylvania; Kenneth B. 
Hobbs, Ohio Academy of Science, Co- 
lumbus, Ohio; Robert H. Horn, Waynes- 
boro High School, Waynesboro, Virginia; 
and Edward S. Beach, Jr., Prince 
George’s County Public Schools, Upper 
Marlboro, Maryland, Chairman. This 
committee will welcome comments and 
suggestions from all who are participating 
in the FSA program this year. Write any 
member of the committee or the head- 
quarters staff. The committee will, of 
course, be in close communication with 
the FSA Field Advisory Board, which 
now numbers approximately 200 persons 
from the 50 states. 


MICROSCOPES! 


Precisioned for Research .. . 
Engineered for Performance .. . 
Model 


LKA $g 500 


(in lots of 5— 
$76.50) 


Lky #11900 


(in lots of 5— 





$107.) 
Compare Cri- 
terion’s line of 


microscopes & ac- 
cessories for defi- 
, nition, includes so-' 
ciety standard con- 
precision eyepieces, 
safety slide stop. 





coated 

large stage, 
Aperture disc diaphragm, built in con- 
denser NAO 65, plane & concave mirror 
50MM. Excellent for classroom teaching, 


struction, 
extra 


research, industry. Other microscopes 
from $39°% to $450, 


._. Mail coupon today for illustrated brochure - 

Criterion Manufacturing Co., Dept. THM4 
331 Church St., Hartford, Conn. 

(] Please send me complete information 
about your model LKA and LKJ class- 

room teaching microscopes. 1 

[] Please send me brochure describing your ! 

complete microscope line. ! 
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BOOK BRIEFS 


The Neutron Story. Donald J. Hughes. 
IS8p. 95¢. Doubleday Anchor Books. 
Order from Wesleyan University Press, 
Inc., Columbus 16, Ohio. 1959. 


The story of the neutron, written by an 
authority, giving the significance of neutron 
behavior in matter. Suitable for junior high 
and adult reader interested in the atom. Con- 
tains sketch drawings to illustrate text ex- 
planations. Takes the reader into advance 
aspects of neutron behavior in matter with 
emphasis on the atomic nucleus, atomic pat- 
terns, and the chain reaction. 


Modern High School Chemistry. Edward F. 
Pierce. 110p. $1.50. Bureau of Publica- 
tions, Teachers College, Columbia Uni- 
versity, New York 27, N. Y. 1960. 


This book is a well-produced outline for use 
in high school chemistry. The treatment of 
many individual topics is evidenced by 
thumbnail sketches of suggested courses. 
Technically, the publication is excellent and 
will assist in upgrading almost any course 
in high school chemistry. 


Modern Physics. H. Clark Metcalfe, John 
E. Williams, and Charles E. Dull. 662p. 
$4.96. Henry Holt and Company, Inc., 
383 Madison Ave., New York 17, N. Y. 
1960. 


Revision of 1955 edition by Dull, Metcalfe, 
and Brooks. Similar in style to previous edi- 
tion. Introduces force and motion in second 
chapter. Uses British engineering and metric 
absolute units but expresses atmospheric 
pressure in grams per square centimeter. 
Introduces electron volt before defining volt. 
Contains more complete discussion of alter- 
nating currents and electronics. Tests and 
teacher’s manual and answer book available. 


Physical Science. Donald S. Allen and 
Richard J. Ordway. 826p. $8.25. D. Van 
Nostrand Company, Inc., 120 Alexander 
St., Princeton, N. J. 1960. 


This college-level physical science text has 
been written for the nonscience major with 
little or no background in science or mathe- 
matics beyond one year of algebra. Includes 
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a relatively thorough discussion of a selected 
few topics in physics and chemistry, astron- 
omy, meteorology, and geology, in that 
order. No attempt, however, is made to in- 
tegrate astronomy and meteorology with 
physics and chemistry, although these dis- 
ciplines are integrated with each other. Very 
general outlines for thirteen experiments ap- 
pear at the end of the book. The main 
strength of the book is in the gradual intro- 
duction of algebraic concepts at increasingly 
mature levels to provide an understanding of 
physical principles in a semi-quantitative 
manner. 


Modern Biology. Truman J. Moon, James 
H. Otto, and Albert Towle. 758p. $5.48. 
Henry Holt and Company, Inc., 383 Madi- 
son Ave., New York 17, N. Y. 1960. 

A revised edition of a popular textbook in 

high school biology. Parts are reorganized 

and rewritten, with inclusions of new chap- 
ters on radiation and space biology. All areas 
of general biology are adequately covered. 

Color widely used in many fine illustrations. 

Accompanied by test book, teacher’s manual 

and answer book, and a workbook and 

laboratory manual by Otto, Blanc, and 

Towle. These too have been revised from 

earlier editions so that they correlate with 

the new edition of the text. 


Radioisotopes in Science and Industry. 
Special report of the U. S. Atomic Energy 
Commission. 176p. $1.25. Superintendent 
of Documents, U. S. Government Print- 
ing Office, Washington 25, D. C. January 
1960. 

The acceleration of the use of nuclear 

radiation and reactor by-products is the sub- 

ject of this report. The major milestones are 
treated in isotope development, the uses of 
radioisotopes in agriculture and plant 
studies, medical diagnosis and therapy, and 
the utilization of isotopes in research, chem- 
istry, and the life sciences. Sections on de- 
velopments of new applications for using 
radioisotopes and safety programs make 
this report valuable to the science teacher 
who is planning to introduce laboratory 





Astronomy Teaching Aids*« « « * « x x 





De Luxe Celestial Globes 


No. 740. Deluxe Celestial Globe. Our finest 16” 
globe was designed as a visual aid by teaching 
astronomers. All stars of the first six magnitudes 
are shown on a pale blue background, with the 
first three magnitudes having bright yellow circu- 
lar backgrounds. Brighter stars named and con- 
stellation boundaries indicated. Declination and 
right ascension circles printed in black. Magel- 
lanic clouds and Milky Way stands out in white 
with other important star clusters indicated. Var- 
ious models available. 


$67.50 


Trippensee Planetarium 





No. 708. This demonstration device shows 
the relative pcosition and motion of the 
Sun, Earth, Moon, and planet Venus. 
Simplifies teaching the rotation of the 
earth, the annual revolution around the 
Sun, day and night, change of seasons, 
and the mechanics of eclipses. This is an 
orrery-type device and not a projection 
planetarium. Constructed of brass with 
chain drive gears. Arm length is 16/2”, 
overall height 16”. Hand operated. 
$96.50 


Science Associates, Ime. « « «kkk 


Instruments/Weather e 


Astronomy/Teaching Aids 


Write for complete catalog 


P. O. Box 216 


194 Nassau Street, Princeton, N. J. 
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work on istotopes in science courses. The 
chapter on “Radioisotope Training” gives in- 
formation on what training is necessary for 
isotope handling, as well as suggestions 
of where this training is available. 




















This unit 
is % 


actual 
size 


Another NEW 
LECTURE ROOM 


PERIODIC TABLE 


Larger * Easy fo Read ¢ Colorful 
Includes Atomic Data 








Includes all elements and number of natu- 

y occurring radioactive and stable isotopes. 
Shows atomic number in large type, also 
weight, density, boiling and melting points, 
electronic con guration, ~— life, and impor- 
tant atomic constants for physics and chem- 


istry. New large lecture 
room size, 62” x 52”, in 
4-colors on heavy plastic 
CPO coated stock. 

No. 12056 with wood strips 

® and eyelets, each, $7.50 
CENTRAL SCIENTIFIC CO. 
A Subsidiary of Cenco Instruments Corporation 
1718-0 Irving Park Road, Chicago 13, Illinois 
Branches and Warehouses— Mountainside, N. J. 
Boston . Birmingham -« Santa Clara « Los Angeles «. Tulsa 
Houston - Toronto - Montreal - Vancouver + Ottawa 


Find a Career in Conservation. Jean Smith. 
160p. $2.75. G. P. Putnam’s Sons, 210 
Madison Ave., New York 16, N. Y. 1959. 

Young readers are introduced to an honest 
picture of the attractions—and the often- 
overlooked disadvantages—of the demanding 
but rewarding career in conservation. De- 
scriptions in detail are given of the work of 
wardens, biologists, researchers, technicians, 
rangers, etc. The enthusiasm of the author 
offers a stimulus to the reader. 


All About the Jungle. Armstrong Sperry. 
142p. $1.95. Random House, Inc., 457 
Madison Ave., New York 22, N. Y. 1959. 


This is a treatment of the tropical rain forests 
of the world, includ:ng the Brazilian, Indo- 
nesian, and African jungles. Interesting ex- 
amples of plant and animal life are described. 
Includes features of man’s use of jungle 
resources and adaptation and survival in this 
habitat. Illustrated with drawings. Recom- 
mended for elementary and junior high ages. 


Adventures in the World of Science. Charles 
Greeley Abbot. 150p. $3.50. Public Affairs 
Press, 419 New Jersey Ave., S.E., Wash- 
ington 3, D. C. 1958. 


This autobiography by an eminent astrono- 
mer and former secretary of the Smithsonian 
Institution is full of personal anecdotes about 
the lives of men prominent in science and 
statecraft in the first half of this century. It 
can enhance interest in the history of science 
and lend color to classroom teaching. 


Born Alive. Erna Pinner. 196p. $3. Dodd, 
Mead & Company, 432 Fourth Ave., New 
York 16, N. Y. 1959. 


Some of the fascinating aspects of natural 
history in this book will hold the reader en- 
tranced. Numerous documented accounts of 
the varied methods possessed by animals for 
continuation of the species and for caring 
for their young are presented in a style 
acceptable to the beginning, as well as the 








world of science. 


their classes. 








Stimulate pupils’ interest and retention. 
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SIMPLIFY YOUR 
ELEMENTARY SCIENCE 
CLASS TEACHING 


Each day brings new discoveries in the fast-moving 
As a result, elementary teachers 
face a growing pressure to stress science studies in 
Warp’s clear, concise SCIENCE RE- 
VIEW-WORKBOOKS ease your task, supplementing 
your classroom discussions with practical exercises. 


3 mm All four of these REVIEW-WORKBOOKS (one for each grade, 5 to 8) are built 
on Warp’s famous Five-Point Method which plants facts firmly in each pupil's 
Tm mind. Years of success with this method back our guarantee of satisfaction. 
Order as many books as you like, use them for 10 days and watch how they 
Send no money. 
later at the low price of only 50¢ a copy in quantities of 1C0 or more. Write to... 


WARP PUBLISHING COMPANY 
























We'll bill your school 


Minden, Nebraska 





more advanced biologist. Discussions of 
polyembryogeny, sex-reversal, parthenogene- 
sis, hermaphroditism, types of nests, and 
parasitism are examples of the topics that 
will intrigue the reader. An especially valu- 
able work for high school biology students, 
but also suitable for college students and 
laymen. 


Our Environment Science Series—Our En- 
vironment: Its Relation to Us. Paul E. 
Smith. 464p. $3.96. Our Environment: 
How We Adapt Ourselves to It. Paul E. 
Smith. 626p. $4.60. Our Environment: 
How We Use and Control It. Gordon E. 
Van Hooft. 688p. $5.68. Allyn and Bacon, 
Inc., 150 Tremont St., Boston 11, Mass. 
1960. 

This revision of Wood and Carpenter’s Our 

Environment series combines its former suc- 

cessful teaching methods with new up-to- 

date subject matter and illustrations, and 
clear typography with a revision of its text 
material. Provides students with a general 
introduction to the sciences of physics, 
chemistry, and biology. Teaches them to or- 
ganize factual matter and use it intelligently. 


The Technical Institute in America. G. Ross 
Henninger. 276p. $6. McGraw-Hill Book 
Company, Inc., 330 West 42nd St., New 
York 36, N. Y. 1959. 

A report of an extensive survey of the edu- 
cational and employment practices of techni- 
cal institutes. This important segment of our 
post-secondary educational system is engaged 
in training engineering technicians. Book will 
be of value to career counselors and science 
teachers. 


Physics—An Exact Science. Harvey E. 
White, with the assistance of Eugene F. 
Peckman. 598p. $5.96. D. Van Nostrand 
Company, Inc., 120 Alexander St., Prince- 
ton, N. J. 1959. 


The lecturer in the well-known film series for 
high school physics has written this text 
intended for abler high school students. It is 
free of the usual errors, and the title suc- 
cinctly describes the book. Puts strong em- 
phasis on the topics of modern physics, 
devoting 28 lessons to atomic and nuclear 
physics, electronics, and quantum optics. 
Rules and definitions and statement of laws 
are printed in red for emphasis. Drawings 
also use red to emphasize important concepts. 


Inside the Living Cell. J. A. V. Butler. 174p. 
$3.50. Basic Books, Inc., 59 Fourth Ave., 
New York 3, N. Y. 1959. 


A vast amount of research on the living cell 
is concisely presented in understandable 
terms. Cell make-up, functional mechanisms, 
reactions to radiation, and transformation 
into malignancy are well presented. Ap- 
pendices include selected references to more 
detailed works. 


Louis Pasteur. Madeleine P. Grant. 220p. 
$3.25. McGraw-Hill Book Company, Inc., 
330 West 42nd St., New York 36, N. Y. 
1959. 


A fine portrayal of the life of Louis Pasteur, 
his education, scientific discoveries, sacri- 
fices, and successes. Gives the reader an in- 
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sight to the man as a scientist, a family per- 
son, and a citizen of France. Ably describes 
his discoveries concerning hydrophobia, the 
silk worm, and French wine manufacture. 
Well written. Suitable as general reading, 
especially for adolescents and young adults. 
Illustrated. 


Selected Readings in General Chemistry. 
William F. Kieffer and Robert K. Fitz- 
gerel. 128p. $2. Chemical Education 
Publishing Company, 20th and North- 
ampton Sts., Easton, Pa. 1959. 


A collection of various topics appearing in 
the Journal of Chemical Education during 
the past three years. Includes new develop- 
ments from the research laboratory, together 
with correlating theory, to provide back- 
ground information for the chemistry 
teacher. Also included are descriptions of 
jaboratory experiments and teaching tech- 
niques which may be profitably used by the 
teacher of chemistry. 


Magnets: The Education of a Physicist. 
Francis Bitter. 156p. 95¢. Doubleday 
Anchor Books. Order from Wesleyan 
University Press, Inc., Columbus 16, Ohio. 
1959. 


The story of magnets as portrayed through 
the experiences of the author. Includes de- 
scription of the properties of magnets, re- 
lationship to electricity, magnetic properties 
of atoms and molecules, and the manufac- 
ture of magnets. Interestingly and factually 
written. Explores the advanced study of 


magnetism and its relationship to matter. 
Suitable for senior high school students, 
especially physics students. 


Science Fun Book. Gerald M. Straight. 
128p. $1. Hart Publishing Company, Inc., 
74 Fifth Ave., New York 11, N. Y. 1959. 


A book of science articles, biographies, ex- 
periments, facts, humor, puzzles, and 
quizzes. Suitable for boys and girls, espe- 
cially 10-15 years old. Entertaining and use- 
ful in developing science interest among 
young people. Well illustrated. 


Laboratory Performance Tests for General 
Physics. Haym Kruglak and Clifford N. 
Wall. 166p. Free to colleges and univer- 
sities. Dr. Haym Kruglak, Western Michi- 
gan University, Kalamazoo, Mich. 1959. 


The National Science Foundation has spon- 
sored the publication and distribution of 
this book which includes performance tests 
in physics involving actual laboratory appa- 
ratus. In looseleaf notebook form. 


Young Scientist Takes a Walk. George Barr. 
160p. $3. Whittlesey House, McGraw-Hill 
Book Company, Inc., 330 West 42nd St., 
New York 36, N. Y. 1959. 


A simple and interestingly written book ex- 
plaining objects and natural phenomena 
found in the everyday environment of a 
child. Contains brief, well-illustrated, and ac- 
curate information on sounds, odors, build- 
ing stones, sidewalks, the sky, insects, and 








Improved READABILITY 
and REPEATABILITY 


CcENCO® 
TRIPLE BEAM 
BALANCE 


Dependable for fast accurate weighing, 
completely repeatable. Three rigid stainless 
steel and aluminum beams are step-mounted 
for easy reading. Agates and knife edges 
protected by beam arrest. Zero adjustment 
easy. Capacity 0.01 gm to 111 gm without 

loose weights. SR 20 mg. 


No. 2650, low-priced 
SP Glicaescescahcal $35.00 
No. 2655, 1011 gm, 

® OR SO WBs ccccctees $50.00 


CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1718-0 Irving Park Road, Chicago 13, Illinois 
Branches and Warehouses— Mountainside, N. J. 
Boston - Birmingham - Santa Clara - Los Angeles - Tulsa 
Houston - Toronto . Montreal . Vancouver . Ottawa 





Price 








BOVE, WON covnncnensocnunsiiiaiag 


e HIGH SCHOOL PHYSICS e COLLEGE PHYSICS 
@ GENERAL SCIENCE 


Large, clear 


or on ceiling . . 
stands or lab bench. 


and manufacturing 
Science Study Committee. 


school students. 


rojections of water wave phenomena including 
straight and circular pulses, periodic waves, reflection, refraction, 
diffraction, interference, standing waves, beach effect, etc... . 
Single point, two-point or straight-line propagation .. . 
images projected on two-foot square paper screen on table or floor, 
. Easily and quickly assembled . . . Mounts on ring 


-- Approved by Educational 
porated for PSSC high school physics program. 
- - Designed by physicists, high school teachers 


specialists 


- - Field tested by 650 teachers with 35,000 high 


e@ SCIENCE CLUBS 


Wave 


Services Incor- 


on the Physical 


Tank, line and point - - Revised and refined over 3 year period. 


rippler, dampers, 
barriers, refraction 


plate — 
adjustment — 
$44.64 $9.20 $9.25 
AMERICAN SCIENCE PRODUCTS, INC., design consultants 


MACALASTER BICKNELL COMPANY 


253 NORFOLK ST., CAMBRIDGE 39, MASS. 


Light 
and line with shield — 


Source: point Accessory Adjustable 
Phase Rippler: two- 
point propagation 


with variable phase 


- - Correlated with other PSSC materials including 
Text, Lab Guide, and Teachers’ Guide, published by 
D. C. Heath and Company, Boston, Mass., and 
films distributed by Modern Learning Aids, div. of 
Modern Talking Picture Service, N. Y., N. Y. 





Send for catalog of PSSC apparatus and 
standard laboratory supplies 


PSSC PROGRAM 
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LOW-PRICE CLASSROOM AIDS for SCIENCE TEACHERS 
Order by Stock No.—Send Check or M.O.—Money-Back Guarantee . . . Write for FREE CATALOG “AC” 





NEW! STATIC ELECTRICITY GENERATOR 
Educational and Lots of Fun! 


See a thrilling spark display as you set off a 
miniature bolt of lightning. Absolutely safe 
and harmless—perfect for classroom experi- 
mentation . . . ideal for Science Clubs. Sturd- 
ily made—stands 14” high. Turn the handle 
and two 9” plastic discs rotate in opposite di- 
rections. Metal collector brushes pick up the - 
static electricity, store it in the Leyden jar type condenser 
until discharged by the jumping spark. Countless tricks and 
experiments. 24-page instruction booklet included. 

Stock No. 70,070-AC.............. ciehiiddbene ...-$12.95 postpaid 


ERECT IMAGE MICROSCOPE 
IDEAL FOR SCIENCE CLASS 


Erect image feature, extra-long working distance for 
viewing large objects, and simplicity of operation make 
this ‘scope right for beginning science students. Sturdy 
construction with stable horseshoe base. 5—10X and 20X 
Lenses and up to 40X with accessory objectievs. All 
: lenses achromatic—no rainbow effects. Easy to focus 
with rack and pinion. Rubber eyeguard and wide-diameter eyepiece for 
easy viewing. 844” tall in lowest position—weight 4 Ibs. Optical parts 
equal to those in $60 ’scope. 


I icc ciliata gttnatadgprerceereccesenes $19.95 Postpaid 
D-STIX CONSTRUCTION KITS 


Colored wood sticks 4%” thick and “easy-on” rubber joints 
approx. 7” diam. fit together quickly to form all kinds of 
simple or complex shapes, structures. Ideal for teaching 
mathematics, chemistry, physics, design, engineering, archi- 
tecture, abstract art. 


r * 




















Stack: Che. FEBOPAC (BBD Wee) nccececccrccccccscccccccscveccccsccescccccsccsocases $3.00 ppd 
Dae GE, Te Ge BB icceccacesscencceciccenscnscescccccosccovsccvssecssccnes $5.00 ppd 
SE $7.00 ppd 





NEW! GRAPH RUBBER STAMP 


Real time and labor saver for math teachers. If your tests 
require graph backgrounds—no need to attach separate 
sheets of graph paper and worry about keeping them 
straight. Simply stamp a graph pattern, 3’’ square as 
needed on each paper. Grading graph problems then be- 
comes 100% easier. Stamps are 3” square overall—2 differ- 
ent patterns. 


Stock No. 50,255-AC (100 blocks)................c::..ssccsesssssscseesssseees $3.00 Pstpd. 
ee a $3.00 Pstpd. 


Polar Coordinate Graph Stamp—3” Diam. 
ease sttcscisivinccecccesscnsecscccsnnsonnes 


COMPACT TESLA COIL 


Safe. Spectacular. Demonstrates high frequency elec- 
trical current — Tesla’s theory of power transmission. 
Light fluorescent tubes by placing near coil. Produce 
electrical pinwheels of sparks, etc. Unit includes coil, 
base, high tension capacitors, inductive coil, adjustable 
spark gap and cord. Complete manual included. Size 
6” x 6”, weight 8 lbs. Completely safe. 


2a i caret nati anadnanapnsntaicborbetneystncor evened $36.70 Pstpd. 


OFFSPRING OF SCIENCE. . . REALLY 
BEAUTIFUL CIRCULAR DIFFRACTION 
GRATING JEWELRY 
A Dazzling Rainbow of Color! 


As a scientific phenomenon, this new kind of jewelry is 
capturing attention everywhere. Shimmering rainbows of 
gem-like color in jewelry of exquisite beauty—made with 
CIRCULAR DIFFRACTION GRATING REPLICA. Just as a prism breaks 
up light into its full range of individual! colors, so does the Diffraction 
Grating. 




















Stock F£30,349-AC—Earrrimngs ..............ccccecesessscssesesessssssencecenenenees $2.75 Pstpd. 
EEE $2.75 Pstpd. 
DO BATRA BOREAAL .n....ccsccccscceccescsscecsecssssnscscssvecesceres $2.75 Pstpd. 
ED da scinsassctsecnansnensanectsinbvienasneecesesnevernoeti $2.75 Pstpd. 
Gooch BH SO,9VO-AC—Tho-Cherepy oon cascscccccscssncssccccsecccsccsenssseeee $2.75 Pstpd. 





LIFE SIZE HUMAN SKULL 


Invaluable educational aid! Fascinating conversation piece! 
Skull is anatomically correct—made of natural bone color, 
bone hard, lifetime plastic. Parts snap together—take apart. 
Spring-action lower jaw. Removable skull cap for examin- 
ation of skull cavity, nasal passages, etc. Ideal for scien- 
tists, doctors, dentists, teachers, students, artists. Stand 
and Instruction and Anatomy Chart included. 


Stock Me. TO,29S-AC...........ccccccccccccscccccccccscscsccccceees $4.95 Pstpd. 
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REPLICA GRATING me |S; 
Take Unusual Color Photos At Night! ae . vy 
After decades of effort, low-cost diffraction we ww dl" _ 
grating replica film is available. This film MN 
has 13,400 lines per inch. Diffraction Grating Ps 
has been used to answer more questions Mi bevrvecel\\ 





about the structure of the material world and the universe 
than any other single device. Use it for making spectroscopes, 
for experiments, as a fascinating novelty. Cheap enough that 
you can pass a piece out to each student. Produces beautiful 
view of spectrum. Comes in clear plastic protector. 


Stock No. 50,202-AC—includes 2 pieces 8” x 5¥2""— 


1 transmission type, 1 reflecting type........ $2.00 Pstpd. 
Order by Stock No.—Send Check or M.O. Satisfaction Guaranteed 


MINIATURE AIR CAR 










Press button—Air Car takes off—scoots around floor on cushion 
of air. Battery case held in hand activates 48” long flexible | 
cable which spins propeller mounted in car. Amazing demon- 
stration of Curtiss-Wright’s revolutionary wheelless air cars. ~ 
Car is sturdy red and yellow plastic—operates off 2 nail 
D batteries (not supplied. . os em 


Stock No. 70,307-AC .on..cccccccsesssecsseesses $2.98 Postpaid ay 


WAR SURPLUS ELECTRIC GENERATOR 


Brand-new Signal Corps Generator for endless 
experiments, electrical uses demonstrations. Gen- 
erates up to 90 volts by turning crank. Use in high 
impedance relays. Ring bells. Or charge ground 
and bring up night crawlers for fishing bait. 
Has 2 Alnico Magnets. Weight 2 Ibs. Cost Govt. $15.00 


NE AL LEE, SA $3.95 Postpaid 











oe | GIANT MAGNET! TERRIFIC BARGAIN! 
( } War surplus—Alnico V-type! Horseshoe shape. Tremen- 
el dous lifting power. 15% lb. size. Approximately 5,000-6,000 
g Gauss rating. Will lift over 250 lbs. Dimensions: A— 
- - < ” ”. uw" ws y 


i an bts”; B-—-3%”; C—5% D—2%"; E—24%”; F—4%”. 
Stock No. 85,088-AC ............ccceseeceees $22.50 F.O.B. Shipping weight 22 Ibs. 
Consists of clear plastic containers and plates to make 12 different cells— 
includes vials, eyedroppers, cement and directions. 


Stock No. 50,280-AC ............... sealant vvaliennsili $5.00 Postpaid 
CELL KIT 


Consists of clear plastic containers and plates to make 12 different cells— 


includes vials, eyedroppers, cement and directions 


tn sc aiiaknseicuabbeloanalideaceusibbweniian $5.00 postpaid 
RIPPLE TANK 


Simplifies Teaching of Wave Motion of Light—One-piece, 
leak-proof tank is made of optically transparent plastic 
with a clear water area 20” x 20”... 1%” deep. The 
rigid wood frame comes in two identical units, the bot- 
tom frame receiving the water tank and the upper frame 
holding a rigid, translucent plastic projection screen. A 
clear bulb placed beneath the tank provides illumination 
for projection. Mechanism is actuated by an eccentric 
fastened directly to the small motor shaft. Wave vibra- 
tions are transmitted to the water surface through a 
leaf spring supported rod, to give parallel wave front or 
point source agitation with the supplementary attach- 
ment which is included. Motor is operated by two flash- 
light batteries in a brass case with a sturdy rheostat to vary the speed. 
Order today. Low cost permits purchase in quantity. 


SN 2 ai ascadictetenaeadiiiansbibumatancisarnexessoashcaiiasimuccsesed $49.50 f.o.b. 
(Shipping weight 35 Ibs.) Barrington, N. J. 
Order by Stock No.—Send Check or M.O. Satisfaction Guaranteed! 


FREE CATALOG—AC 
128 Pages! Over 1000 Bargains! 


America’s No. 1 source of supply for low-cost 
Science Teaching Aids, for experimenters, hobby- 
ists. Complete line of Astronomical Telescope —<——s 
parts and assembled Telescopes. Also huge selec- —— 

tion of lenses, prisms, war surplus optical instruments, parts 
and accessories, math learning and teaching aids. Request 
— and FREE Bulletin 50-AC (on Science Teaching 

ids). 
Easy Payment Plan Available! Details With Catalog! 


EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY 
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other items. Many good suggestions and ref- 
erences for further study by children. Rec- 
ommended as supplementary reading ma- 
terial for fourth and fifth grades. 


Rockets into Space. Alexander L. Crosby 
and Nancy Larrick. 84p. $1.95. Random 
House, Inc., 457 Madison Ave., New York 
22, N. Y. 1959. 

Problems of space travel, with excellent 

illustrations of various stages of rockets and 

rocket development which catch the reader’s 
interest. Material is presented in a well- 
organized fashion and explains itself well. 

The authors look into the future and give 

reasons for space exploration and its im- 

portance to mankind in our world today. 

An “Easy-to-Read Book” for children. 


Atomic Radiation (Part 2). 118p. $2.65. 
RCA Service Company, 217 Highland 
Ave., Westmont, N. J. 1960. 

Gives techniques for protection, monitoring, 

decontamination, material transport, and 

waste disposal. Useful in military and in- 
dustrial applications and for civil defense 
training. 
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in the Teaching of Science 


The Modern Slide Rule. Stefan Rudolf. 70p. 
$5. William-Frederick Press, 391 East 
149th St., New York 55, N. Y. 1959. 


A manual which provides a new method for 
using the slide rule, permitting exact fixing 
of the decimal point in the result. Includes 
many practice calculations. Useful as a sup- 
plement to instructions provided by slide 
rule manufacturers. 


ad 40) DIO PU 


READING 


“Soviet Physics.” Physics Today, 13:32. 
June 1960. A review of recent research by 
Russian physicists in the areas of field 
theory, nuclear reactions, ferromagnetism, 
and superconductivity is described in this 
article. An exhaustive treatment of the scope 
of Soviet research in physics is not included, 
and the article gives references to other pub- 
lications where the more technical aspects 
are discussed. 
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Just Published... 


SCIENCE TODAY 


for the Elementary-School 
Teacher 


by John Gabriel Navarra and 
Joseph Zafforoni 





Applies up-to-date methodology to all the 
basic areas of science education, with the 
methodology woven in with the subject fields 


Consolidates science subjects into related areas 
and presents these in three major, easily teach- 
able units. i.e., Air, Weather, and Aviation; 
Space, Time, and Earth; Matter, Energy, and 
Life 


Builds up concepts of atomic science, space, 
and great areas of current science interest in 
ways the pupil can understand 


Contains over 200 challenging experiments 


Treats extensively of facilities and materials 
for use in carrying out a successful science 
program 


Sets forth specific guides for measuring pupil 
understanding of science principles 


ROW, PETERSON AND COMPANY 





EVANSTON, ILL. 


OCTOBER 1960 


ELMSFORD, N.Y. 


Teach 


ELEMENTARY 


and 


JR. HIGH SCIENCE 
This Easy Way 


153 experiments in 11 fields — 
Each on a 4” x 6” filing card 





BAKER 
SCIENCE PACKETS 


This is the packet that makes princi- 
ples and practical application of 
science easy for your beginning stu- 
dents to grasp — and easy for you to 
teach. Only the simplest apparatus 
and common materials are required. 
Distribute cards to groups or indi- 
viduals so your students learn by 
doing, or use cards for your demon- 
strations. An authoritative, compre- 
hensive teaching aid, developed by 
a professor of Science Education. 
Thousands now in use in schools 
throughout U.S. 


Available thru 4” 


NDEA 
PRICE COMPLETE, ONLY 








BAKER SCIENCE PACKETS, | 
650 Concord Drive, Holland, Mich. 
BAKER SCIENCE 


Please send me_ 
PACKETS at $4.00 ea. 


NAME____ —— 
SCHOOL 
ADDRESS__ — 


CITY, 
STATE____ 


Checks... Makep. Geese 
enclosed. 
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ANNOUNCING TWO NEW FEATURES OF THE 
DISTINGUISHED EDUCATION PROGRAM OF 
THE MANUFACTURING CHEMISTS’ ASSOCIATION 


GUIDE TO EDUCATION AIDS AVAILABLE FROM THE CHEMICAL INDUSTRY 


A 20-page booklet describing contents and sources of more than 150 brochures, 
folders, bulletins, flow-charts and other literature, prepared by the Association’s 
Member Companies and MCA itself. Screened by nationally known authorities, 
these materials have particular value to teachers and students of chemistry. It’s 
a companion piece to MCA’s “Film Guide to Chemicals, Chemistry and the 
Chemical Industry.” Single copies free to educators. 








CAREERS AHEAD IN THE CHEMICAL INDUSTRY 


A fully illustrated presentation of the numerous opportunities offered by one 
of America’s fastest growing major enterprises. Featured are the results of a 
recent interview with industry executives indicating the personal and professionai 
qualifications expected of candidates for employment. It’s valuable not only 
to those who hold the title “Counselor,” but also to teachers, parents, and 
senior-high students themselves who guide each other into the days ahead. 

Up to 20 complimentary copies provided to any one school. 

Address requests to: 


Director of Education 
Manufacturing Chemists’ Association, Inc. 
1825 Connecticut Avenue, N. W., Washington, D. C. 


(For description of MCA’s entire aid-to-education program, also ask for a copy of “An Industry Helps Our Schools.” ) 














TEACHING KITS FOR STUDENT 
PHYSIOLOGY EXPERIMENTS 


Many physiological phenomena can be translated into motion. 
In order to best demonstrate these phenomena in the classroom, it is 
possible to make a continuous and permanent record of this motion 
which can be discussed during and after the experiment. The Harvard 
Apparatus Teaching Kits are built around a recording device. In the 
cases of the standard Kit #1000, the device is an electric kymograph, 
one of the simplest recording instruments to operate and maintain. 
It produces a wide range of recording speeds and is useful in the 
majority of experiments. Also available are many levers which will 
show and record motions of all kinds, such as the contraction of frog 
muscle resulting from electrical stimuli. The induction stimulator 
provides electrical stimuli and time marking signals. Human as well as 
animal phenomena can be shown. For example, the pneumograph 
demonstrates breathing patterns, and the plethysmograph can be 
used to show the volume pulse. 

Special kits containing equipment and supplies other than those 
listed for the standard Kit #1000 can be made to order. In all cases, 
the cost will be a total of list prices. We invite you to send for our 
Catalog 1959-60 and new price list which contain our complete line of 











recording instruments and accessories, circulation and respiration CONTENTS OF THE STANDARD KIT #1000 (illustrated) 
equipment, electrical equipment, clamps, stands, rods and various ; 
animal accessories. Also available on request is a detailed data sheet Electric Kymograph Plethysmograph Tube 
listing the contents of the standard Kit #1000 plus a range of Kymograph Paper Pneumograph 
auxi'iary equipment. Induction Stimulator Clamps 

Harvard Apparatus Company, Inc., a non-profit organization, Flat Base Stand Colophonium Cement 
seeks to promote better science teaching through the manufacture of Muscle and Heart Levers 27mm. Signal Magnet 
i . aS : a : Small Scale Pan Frog Board (with clips) 
superior physiological apparatus made available at the lowest possible 10e. Weights Vasslon Sask: east Sent 
cost. All apparatus is of the highest quality and will give years of Me, Ts b Styl "aie — 
continuous service etd Awercasgesa an ” , 

: Silver Electrode Fitted Case, 24” x 12” x 12” 


$198.00—f.o.b. Dover, Mass. 


HARVARD APPARATUS CO., INC. - Dover, Mass., U.S. A. 


(a non-profit organization) 
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“Humphrey Davy.” By L. Pearce Wil- 
liams. Scientific American, 202:106. June 
1960. The author gives a thorough treatment 
of the life and accomplishments of the dis- 
coverer of sodium. Davy is also remembered 
as the sponsor of Michael Faraday who was 
his laboratory assistant. Diagrams of Davy’s 
original apparatus and his laboratories are 
shown. 


“Molon—A New Concentration Unit.” 
By R. J. Gillespie and C. Solomons. Journal 
of Chemical Education, 37:202. April 1960. 
The symbol W, derived from weight con- 
centration, and the name molon, derived 
from mole/kg of solution, are suggested as 
new terms to be used in describing the con- 
centration of a solution. 


“Are High School Chemistry Texts Up-to- 
Date?” By Donald B. Summers. Journal of 
Chemical Education, 37:263. May 1960. The 
material found in present texts is compared 
on a percentage basis with that covered in 
current high school courses of chemistry. 
The author discusses topics that are often 
poorly explained or neglected in high school 
chemistry texts, and gives reasons why alter- 
nate approaches should be used. 


“Closed-Circuit Television as a Supple- 
ment to the General Chemistry Program.” 
Journal of Chemical Education, 37:256. 
May 1960. The use of closed-circuit tele- 
vision is evaluated in the article as an actual 
teaching supplement. The Case Institute, 





AIBS Translation Program 


The American Institute of Biological 
Sciences is currently translating and pub- 
lishing seven Russian research journals 
in biology with support from the Na- 
tional Science Foundation. This material 
will be of aid to biologists in research, 
prevent duplication of work, give some 
idea of the work being done by Soviet 
scientists in the field of biology, and also 
bring about a better international under- 
standing among scientists. 

The AIBS offers these translations at a 
fraction of their publication cost, with 
even further price reduction to AIBS 
members and to academic and nonprofit 
libraries. 

The journals currently being trans- 
lated are: Doklady: Biological Sciences 
Section; Doklady: Botanical Science Sec- 
tion; Doklady: Biochemistry Section; 
Plant Physiology; Microbiology; Soviet 
Soil Science; and Entomological Review. 

In addition to its program of Russian 
biological journal translations, the AIBS 
has instituted a separate program of 
translation and publication of selected 
Russian monographs in biology. 

Detailed information on publication 
prices and proposed publications may be 
obtained by writing to the American In- 
stitute of Biological Sciences, 2000 P 
Street, N. W., Washington 6, D. C. 


OCTOBER 1960 


for instance, used closed-circuit TV in a 
class in general chemistry and found that 
the student reception was excellent; the only 
drawback was the expense of such a produc- 
tion. The selection was informative, inter- 
esting, and well written. This article is rec- 
ommended as a brief resume of up-to-date 
information on the practical application of a 
controversial new aspect of education. 


“Laboratory by Discussion.” By Rubin 
Battino. Journal of Chemical Education, 
37:257. May 1960. The use of laboratory 
manuals in chemistry has been a subject gen- 
erally opened with varied views and opinions. 
The process proposed in this article repre- 
sents considerable improvement over the 
so-called “cook book” method of teaching in 
a chemistry laboratory. 


The author does not condemn the methods 
previously used without offering new ones 
which he considers to have many advantages 
and values in science teaching. Whatever 
views a reader may have in this area, he will 
find this informative article stimulating. 


“The Exploration of the Moon.” By 
Robert Jastrow. Scientific American, 5:61. 
May 1960. The surface of the moon, lack- 
ing an erosive atmosphere, is in a condition 
to reveal much about the history of the 
solar system. Cameras mounted on space 
craft will soon provide much information. 
After that, seismometers for reporting on 
moonquakes, gravimeters for measuring 
small changes in gravity, gamma-ray spec- 
trometers, and other instruments can con- 
tinue the explorations by remote control 
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4 Students prepare for the future 


with Allyn and Bacon’s Science texts... 







OUR ENVIRONMENT SERIES 


The 1960 editions of Carpenter and Wood’s three-volume series 
have been revised by Paul E. Smith and Gordon E. Van Hooft. 
The books, containing updated subject matter and a wide variety of 
experiments, have been planned for effective use in general science 
classes. They have been designed to give pupils a sound background 
of the important facts of their environment, and to train them in 
scientific attitudes of thinking. 


ELEMENTS OF BIOLOGY 


This text, revised by Ruth A. Dodge, meets the requirements of 
both college preparatory and general classes in biology. It may be 
used as a supplementary text for such related courses as health, 
hygiene, and botany. Subject matter has been updated to inciude 
the latest biological developments in such areas as atomic radiation, 
space medicine, and mental health. Effective diagrams, informative 
photographs, and end-of-chapter materials are important text features. 


ELEMENTS OF PHYSICS 


Designed for use in senior high school physics classes, this up-to-date 
text provides a thorough treatment of the basic principles of physics. 
It emphasizes elementary logic and measurement; the subject matter 
is unified with energy relations. Important features include numerous 
experiments graded for demonstration and individual performance, 
text questions, end-of-chapter summaries, and a valuable glossary at 
the conclusion of the text. 


ALLYN and BACON, Inc. 


Englewood Cliffs, N. J. 
Dallas 


Boston 
Atlanta 


Chicago 
San Francisco 














e Science Knows No Bounds e 
. SITURDAY 
iE 2, 
®& 
>  SCTENCE ; 
= e 
o by Scientists of the West- > 
= inghouse Research Labora- 3 
» tories; Edited by Andrew = 
= Bluemle; Foreword by Clar- * 
: ence Zener, Director 2 
The physical world takes on a dy- 
$ namic new dimension as 15 scientists © 
= project the definitions and implica- : 
= tions of current research. The book S 
@ is presented in two sections: Prin- § 
ciples concerns those observations 
e that have become, and are becoming, _ 


physical laws; Techniques deals with 
the methods and machinery used by 
modern scientists. Founded on a 
critical understanding of present ad- 
vances and still unsolved problems, 
SATURDAY SCIENCE is of infinite 
value for both teachers and students. 
Harry Milgrom, Supervisor of Sci- 
ence, N. Y. Elementary Schools says: 
“As basic scientific principles are 
explained, as the techniques of prob- 
ing, observing and measuring are de- 
veloped and as the scientists’ ways 
of thinking are shown in action, the 
reader becomes aware of a deepen- 
ing of his understanding of the sci- 
entific endeavor . . . shows that sci- 
entists are just people with a great 
drive and talent for exploring things 
and unearthing their secrets. Be- 
cause of its dramatic approach, this 


Science Knows No Bounds 
spunog OO, smouy aoua19g 


" book should appeal to a wide audi- 
ence of science-minded readers. 
» _lillus. with 140 photos, charts, dia- & 
3 grams. Ages 16 up. $5.95 =. 
3 Detailed circular free in request s 
+ 
" CAREERS AND se 
- OPPORTUNITIES 3 
: IN SCIENCE : 
2 2 
- YOUR CAREER : 
IN PHYSICS : 
2 = 
: CAREERS AND =. 
= OPPORTUNITIES IN 7 
ENGINEERING 

3 by Philip Pollack < 
2 The only books providing up-to-the- S$ 
& minute data on job requirements and S 

recent developments in important sci- 
© entific areas. Mr. Pollack’s works are px 
=. not only extremely informative for 2 
~ all considering careers in these fields, : 
S but fascinating in their comprehen- % 

8 sive studies of history and accounts 
= of discoveries. All are thoroughly 2 
< illustrated and contain extensive © 
@ reference material. SCIENCE (new ~ 
S rev. ed.): $3.95; PHYSICS: $2.95; 6 
5 ENGINEERING: $3.75 = 
ww oy 
> BP. DUTTON & C0. > 


e 300 Park Ave. South, N.Y. 10 , 
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on unmanned landings. Ten years or more 
from now, manned flights will introduce 
the most rewarding phase of lunar explor- 
ation. 


AUDIO-VISUAL 


AIDS 





The Changing Forest. A fine color film of 
the ecology of the northern coniferous or 
boreal forest of Canada. Forest succession 
in disturbed areas is shown. Seasonal 
changes are followed through the year. 


Emphasis is placed upon the forest as an 
integrated community composed of a variety 
of plants and animals and dependent upon 
the sun for energy. Very useful in high 


school and college classes where forest 
ecology is studied. 19 min. Color $210. 
1959. McGraw-Hill Text Films, 330 West 


42nd St., New York 36, N. Y. 


Horizons of Science Film Series, Volume 
1. The Educational Testing Service, with 
assistance from the National Science Foun- 
dation, has produced a unique series of films 
which stress various aspects of basic and 
applied scientific research. Each of the ten 
films of Volume 1 explores up-to-date re- 
search into some important aspect of science 
or a science-related field. The films are de- 





ENRICH YOUR SCIENCE PROGRAM 


WITH Zc4- 


ait POWER STATIONS 


@ EACH INDEPENDENT UNIT PROVIDES COMPLETE, SELF-CONTAINED, VARI- 
ABLE A.C. AND D.C. ELECTRICAL SERVICE FOR TWO STUDENTS. 


@ Students safely do everything themselves, freeing teachers to work with 


individuals. 


@ Lab-Volt Power Stations are educationally correct and are now widely used 


in every state in the union. 
@ All models are U.L. APPROVED, 


@ All models simply plug into standard A.C. outlets, 


@ Models are available for recessed (illustrated) and furniture-top installation 


as well as for portable service. 


@ A complete series of detailed and illustrated experiments in electricity and 
magnetism is furnished to all Lab-Volt users. 


SEND TODAY FOR A FREE SAMPLE EXPERIMENT, AND LITERATURE SHOWING 
HOW THE LAB-VOLT STATION CONCEPT CAN ENRICH YOUR SCIENCE PROGRAM. 


BUCK « —* —— INC. & 


adaas 


e FREEHOLD 8 





THE SCIENCE TEACHER 


veloped for the junior and senior high 
school audience and are designed to stimulate 
interest in science. Various college and adult 
groups will also find them interesting and 
informative. The titles follow. 

Visual Perception. A_ psychologist ex- 
plores the distortions that follow as a result 
of faulty assumptions. 

The Worlds of Dr. Vishniac. A micro- 
biologist reveals the complexities of the life 
functions of one-celled animals through re- 
markable cinemicroscopy. 

Exploring the Edge of Space. Plastic 
balloons take man and instruments 100,000 
feet above the earth. 

Thinking Machines. The “intelligence” of 
machines such as the giant computer is ex- 
plored. 


The Mathematician and the River. Flood 
control study using a large model of the 
Mississippi River Valley shows applications 
of mathematics to real problems. 

New Lives for Old. An anthropologist 
shows the cultural changes in inhabitants of 
the Admiralty Islands over a twenty-five 
year period. 

Project Mohole. Over the ocean, geolo- 
gists and geophysicists explore the possibili- 
ties of drilling through the earth’s crust to 
reach the materials beneath it. 

The Realm of the Galaxies. An astron- 
omer uses the facilities of the Mt. Wilson 
and Palomar Observatories to explore the 
nature of a distant galaxy. 

The Flow of Life. A team of medical re- 
searchers explores microcirculation of the 





Life-Size « 
Authentic « Low-Cost 


PLASTIC 


TEACHING 
AID 


This faithfully reproduced plastic 


skeleton has true bone color, texture and 


appearance. Fully articulated, with 
soft, vinyl plastic intervertebral discs. 
Muscle origins in red and insertions 


in blue painted and labeled on one side 


for easy reference. 
Invaluable as teaching aid. 


Reproduction is complete in every 
detail, thoroughly checked by major 
anatomists. Models can be handled 
freely — unbreakable in normal use. 
Should any part get broken or lost, 


repair or replacement is available at low 


cost. May be marked on with ink or 


crayon, and easily erased with soap and 
water. Never become greasy or offensive. 


Used extensively by leading schools 
and universities throughout America. 


Write for complete catalog of MPL ana- 


tomical models, including skulls, skeletons, 


heart and parts. Priced from $18 up. 


Request your model 


through Title Ill of National 


Defense Education Act 


OCTOBER 1960 











“ .. truste wel that alle 
the conclusions that 
han Be founde, or ellys 
might Be founde In so 
nosBle an instRumeEnt as 
Is an astrREelaBlie BEN 
unknowe parfitly to 
eny mortal man in this 
reEGioun.” 


Geoffrey Chaucer, 
“A Treatise on the Astrolabe,”’ 1391 
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written for his 
son, explained the most advanced 
instrument 
of the time, the astrolabe. Today’s 


Chaucer's treatise, 


scientific astronomical 


"mortal man’’—and child—have the 
privilege of studying astronomy and 
the space sciences with the aid of 
the precision engineered Standard 
Model Spitz Planetarium. 


For information write: 


DEPARTMENT S 


SPITZ LABORATORIES, Inc. 


YORKLYN, DELAWARE 
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New LIPPINCOTT Books 
Fascinating background reading 
for science pupils 


TIME FOR YOU 


How Man Measures Time 


By DUANE BRADLEY: //lustrated with line 
drawings by Anne Marie Jauss. From the 
primitive “shadow stick” to the atom- 
powered clock this book tells the story 
of the systems, methods and devices man 
has used to measure time. 

Grades 4-5. $2.75 


PAINTED ROCK 
TO PRINTED PAGE 


By FRANCES ROGERS. 28 pages of line 
drawings by the author. An exciting his- 
tory of graphic communication from 
cave painting and carving, through 
hieroglyphics, lettering and writing to 
movable type and modern printing. 

Grades 6-9. $3.50 


WHEELS 


From Ox Carts to Sports Cars 


By ALICE FLEMING. I/lustrated by Gustav 
Schrotter. From chariots, coaches and 
bicycles to trains, automobiles and 
planes, this book shows, with many dra- 
matic examples, the part wheeled trans- 
portation has played in the development 
of civilization. Grades 7-9. $3.75 


THERE STAND THE GIANTS 

The Story of the California Redwoods 
By HARRIET E. WEAVER. I//lustrated with 
color photographs, colored charts, old 
prints and photographs. A_ former 
ranger-naturalist tells the whole story, 
historical and scientific, of the world’s 
biggest and oldest trees. A Sunset Junior. 
Grades 4-6 $2.95 


DUCKS, GEESE AND SWANS 


By HERBERT H. WONG. §/Ilustrated in full 
color and black-and-white by William D. 
Berry. A well-known science educator 
takes his readers on memorable field trips 
to learn about wild ducks, geese and 
swans in the West and throughout North 
America. A Sunset Junior. 

Grades 4-6. $2.95 


THE WONDERS | SEE 


By JOHN K. TERRES. //lustrated. The editor 
of The Audubon Magazine tells about the 
lives of wild creatures, their struggle for 
survival, and the ways in which natural- 
ists ferret out their secrets. H.S. $5.00 


THE LIVING HOUSE 
By GEORGE ORDISH.. The interaction of 
human beings and all the other forms of 
life which have inhabited one English 
country house over four centuries. 
H.S. $4.50 


SEA WITHIN 
The Story of Our Body Fluid 
By WILLIAM D. SNIVELY, Jr., M.D. A doctor 
tells the story of how the body’s liquid 
forms the medium in which all our vital 
chemical processes take place. 
H.S. $3.95 


Send for FREE 1960 catalogs 
of books for (1) elementary 
and junior high (2) high school 


J. B. LIPPINCOTT COMPANY 
E. Washington Sq., Philade!phia 5, Pa. 
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blood and the nature of the capillary beds. 

Neutrons and the Heart of Matter. A 
scientist at Brookhaven National Labora- 
tories examines the nature of matter and the 
significance of the neutron’s behavior. 

Teacher’s guide with each film. 19-20 min. 
each. Set $1900; $210 each. 1959 and 1960. 
Educational Testing Service, 20 Nassau St., 
Princeton, N. J. (See special report in 
November TST). 


The Spruce Bog. The National Film Board 
of Canada has produced an excellent story 
of the ecology of a bog in the boreal forest 
region of Canada. The entire successional 
sequence from open lake to spruce forest is 
vividly portrayed. Aerial photography of 
various stages gives a view seldom seen by 


students or teachers. Animals and plants 
associated with bog habitats are shown in 
beautiful photography. For high school or 
college classes. 23 min. Color $250. 1959. 
McGraw-Hill Text Films, 330 West 42nd 
St., New York 36, N. Y. 


A Study of Crystals. Describes the tools 
of the crystallographer. Demonstrates crys- 
stals and crystal formation by photographing 
their growth through the microscope. Large 
amount of technical information is included. 
Beautiful patterns shown. Content too tech- 
nical and difficult for all but best upper-class 
high school students. For grades 11-12. 17 
min. Color $180. With educational discount 
$165. 1960. Journal Films, 2441 West Peter- 
son Ave., Chicago 45, Ill. 








RECOMMENDED AIDS 
for SCIENCE TEACHING! 









e@ School Science Equipment — 
chemicals, apparatus, 
teaching aids. 

@ Many available under NDEA 
— Title Ill. 


Set “A” — 759 pieces of the finest quality 
apparatus — ideal for elementary schools. 
$59.50 


@ Freight Not Included in Above Prices. 










Science Kit will save you time...effort...money Te 


@ CURRENT Price Catalogs Available on Request. } 


@ Replacement Service — send for free circulars. cE 


SCIENCE KIT, Inc. 92222 2<<<atore Sence 7939 « 


BOX 69 — TONAWANDA, N. Y. 











SCIENCE KIT — Recommended by Science 
Text Publishers, ACE] and 32 State Depts. of 
Education, SCIENCE KITS are found in schools 
in every state. 

The original, complete, portable laboratory for 
elementary schoois; it contains over 80 pieces 
of quality apparatus, manuals (text-correlated) 
and Blough & Blackwood’s Teaching Elementary 
Science. $39.95. 


SCIENCE KIT, JR. — Portable laboratory 
with all the equipment needed for successful 
Science instruction from kindergarten through 
Grade 3. Teacher's Manual of Experiments and 
Teaching Elementary Science Bulletin included. 
ACEI recommended. $21.75. 


SCIENCE KIT LAB — for the enlarged 
science programs in elementary and junior high 
school. Sturdily constructed of maple, the cab- § 
inet has a heat and chemical-resistant top; 
Stainless steel sink; plenty of storage space; 
bulletin and peg board; three electric outlets; 
4” rubber-tired, ball-bearing wheels (two 
equipped with swivels and brakes for easy 
a mp, w 

positioning). $279.00. a - = iad 
Set “B’ — 134 pieces ot equipment” 
Selected especially for Junior H. S. use. = 

$99.50 | | 
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Airplanes: Principles of Flight. Principles 
of flight presented simply. Illustrates with 
films, both still and animated, how motion 
of air past the wing keeps the airplane aloft. 
Lift, thrust, gravity, and drag are _ illus- 
trated. Principles of flight are demonstrated 
in conventional aircraft, jet-powered craft, 
and helicopters. Film also shows historical 
developments in man’s ability to fly. Control 
surfaces of the plane are well demonstrated. 
For grades 4-9. 11 min. Color $110, B&W 
$60. 1960. Coronet Instructional Films, 
Coronet Building, Chicago 1, IIl. 


Between the Tides. A British film which 
treats a not too well understood ecological 
region. Many forms of seashore life are 
illustrated. Treats well of the invertebrates 
of the seashore. Represents many ecological 
concepts including cooperation among 
forms and population changes. The birds of 
the English shore are well covered. As with 
its companion film, Journey into Spring, 
this film will take the student to a foreign 
land where he will see different yet similar 
forms of life filling niches like those with 
which he is familiar. This is an excellent 





CALENDAR \ 


‘As o regular feature of The Science Teacher, the 


calendar will list meetings or events of interest to 
science teachers which are national or regional 
in scope. Send your dates to TST’s calendar editor 
as early as possible. 


October 28-30, 1960: NSTA Regional Con- 
ference, Deauville Hotel, Miami Beach, 
Florida 


November 4-5, 1960: NSTA Regional Con- 
ference, Arizona State University, Tempe, 
Arizona 


November 6-12, 1960: American Education 
Week. Theme: Strengthen Schools for the 
60's 

November 24-26, 1960: 60th Convention, 
Central Association of Science and 
Mathematics Teachers,  Statler-Hilton 
Hotel, Detroit, Michigan 

December 26-30, 1960: NSTA Annual Win- 
ter Meeting in conjunction with 127th 
meeting of the American Association for 
the Advancement of Science, the Com- 
modore and Biltmore Hotels, New York 
City 

February 1-4, 1961: Annual Meeting, 
American Association of Physics Teach- 
ers, Hotel New Yorker, New York City 

February 22-25, 1961: 34th Annual Meet- 
ing, National Association for Research in 
Science Teaching, Pick-Congress Hotel, 
Chicago, Illinois 

March 25-29, 1961: NSTA Ninth Annual 
National Convention, Hotel Sherman, 
Chicago, Illinois 
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natural history film. For grades 9-12. 22 
min. Color $175. 1960. Contemporary 
Films, Inc., 267 West 25th St., New York 1, 
N. Y. 


Journey into Spring. The use of this 
British film in American schools can help 
to demonstrate many interesting facts about 
nature. One important understanding gained 
by an American high school student might 
be that niches in various parts of the world 
are similar and are filled by similar forms. 
The film does an excellent job of telling 
what might be considered a natural story 
although some of the commentary may be a 
little too poetic. Film setting is Hampshire, 
England, the parish of the famous eight- 
eenth-century naturalist, the Reverend 


Gilbert White. Considerable ecology is in- 
cluded. For grades 9-12. 30 min. Color 
$250. 1960. Contemporary Films, Inc., 267 
West 25th St., New York 1, N. Y. 


To Smoke or Not to Smoke? The Ameri- 
can Cancer Society has prepared another 
vital and objective teaching aid for use in 
secondary schools in any course concerned 
with health problems. This filmstrip pre- 
sents results of research studies that show 
the relationship between cigarette smoking 
and lung cancer and explains how injurious 
substances in cigarettes affect normal func- 
tions of the lungs. No captions are included, 
but filmstrip is accompanied by a 15-minute 
recording of the explanatory text and also a 
teacher’s guide. 84 frames. Color. Free. 








Now you can TEACH 
BASIC ELECTRICITY 


Faster, with Better Understanding 









with 


ELECTRO-LAB 


One Compact 
Portable Laboratory 


for only $425.00" 


This lightweight, precision electrical instrument 
covers less area than a notebook, yet provides 
means of teaching and learning every basic con- 
cept of electricity, including Ohm's Law. Use in 
any classroom. Converts 115 V to safe 7 V. 
Contains complete lighting and resistance circuits 
which can be connected in many combinations by 
simple plugging of patch cords . . . no wire 
cutting or soldering. Accurate ammeter and volt- 
meter readings for calculations. Equally ideal for 
simplest demonstration in elementary class, com- 
plete understanding in high school or review in 
college physics. Comes complete with Instruction 
Manual and Problem Sheets for students to work 
on. *Price f.o.b. Frederick, Maryland (Rwy. Exp.) 


Only teaching aid of its kind. ORDER DIRECT... 
manufactured by major supplier to industry and 
government and not sold through local represent- 
atives. 








a a 


Please rush complete literature on ELECTRO-LAB Model 100. 


ee 


N : 
Educational Products Division, Dept. $ 
Magnetic Devices, Inc. 

Frederick, Maryland 
EE == Ciy 
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Implement 
Your 
SCHOOL 
SCIENCE 
PROGRAM 


...at budget prices! 





with EDUCATIONALLY - CORRECT 
LABORATORY EQUIPMENT... | 


8 
through LABASCO, the nationwide service organization of 
seven of America’s most experienced laboratory supply houses. 


A COMPLETE LIST of 
APPARATUS and SUPPLIES 


specifically designed for 
School Physics, 
Chemistry, Biology or 
Multi-Purpose Laboratories 


Now is the time to plan for next fall. Start your students off the very 
first day with equipment that puts them into the orbit of inspiration. 





Here are three examples of many 
hundreds of exciting items! 
Order from the Labasco Supplier 


in your area 


RIPPLE TANK 
Projects clear, crisp images of wave phe- 
nomena 6 to 8 feet in diameter. 

Cat. No. 74-000—Complete.............. $298.50 


STUDENT SPECTROMETER 


Quality optics, clear design. Strong construc- 
tion. 


Cat. No. 73-490— (‘Without prism 
OF MTOM NOES) accicsccecccssieseseeses $195.00 
STANDARD BALANCE 
Capacity: 250 mg., Sensitivity: 2 mg., Single 
rider bar and stainless steel pans 
Re dl SIE Bako ssinicsnddedtsscnsackéoance $47.50 



















Send for your free copy of the 
SCIENCE CATALOG 
to the LABASCO Supplier in your area 





In the Carolinas: 
Cardinal Products, Inc. 
P.O. Box 1611, Durham, N. C. 








In the West Virginia Area: 
B. Preiser Company 
416 W. Washington St., 
Charleston 2, W. Va. 


In the Ohio Area: 
Chemical Rubber Co. 
2310 Superior Ave., Cleveland 14, O. 


In the Illinois Area: 
Schaar & Company 


In the New England Area: 
Macalaster Bicknell Co. 
243 Broadway, Cambridge, Mass. 


SERVING YOU THROUGH 


LABASCO 


7300 W. Montrose Ave., Chicago 34, Ill. 





NATIONWIDE NETWORK OF 
LABORATORY EQUIPMENT SUPPLIERS 


In the New York Area: 
Standard Scientific Supply Corp. 
808 Broadway, New York 3, N. Y. 
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1960. May be requested from nearest local 
unit or division office of the ACS. If a unit 
cannot be located, address American Cancer 
Society, Inc., 521 West 57th St., New York 
i.e. 4 


Magnets. A graded series of six filmstrips 
illustrating the basic concepts and under- 
standings about magnets for the elementary 
school. Titles are: Discovering Magnets, 
Different Kinds of Magnets, Magnets Help 
to Find Direction, Magnets Can Attract 
Through Objects, What is Magnetism? and 
Magnetic Fields. Each filmstrip contains ex- 
periments and demonstrations showing how 
a mernet acts. Illustrated in color art work, 
the filmstrips help the student to visualize 
the magnetic force. Color. Set $31.50; $5.75 


each. 1960. The Jam Handy Organization, 
2821 East Grand Blvd., Detroit 11, Mich. 


APPARATUS & 


EQUIPMENT 





Recht Chem-Formulator. A useful aid for 
practice and checking chemical formulas 
and valence. Properties of each element in 
tabular form for handy reference. Consists 
of cardboard wheels with data on both sides; 
8 x 8 inches. 50¢. 1959. Recht Chem- 
Formuiator Company, Box 225, Boulder, 
Colo 





greater student interest 


more effective instruction of 


PHYSICS « ELECTRICITY * ELECTRONICS 


RIDER BOOKS 





BASIC PHYSICS 
by Dr. Alexander Efron, Stuyvesant High School, N.Y.C. 


Atomic age physics—not Newtonian age physics 
in keeping with today and tomorrow’s needs for 
instruction in science. A thoroughly modern text 
with a new teaching approach offering an enriched 
course in intermediate physics for high school and 
junior college students. High school students using 
. Efron’s Basic Physics have done exceptionally well 
in Regent’s Examinations. 

In addition to the classic subjects, these are some 
of the vital, modern, up-to-the-minute subjects 
comprehensively covered . . . does your present 
text deal adequately with them? 

e “Anatomy” of Solids ¢ Surface Energy in Liquids 
e Heat: Energy in Transit ¢ Temperature: an En- 
ergy Level or “‘Hill’”” ¢ Graphics of Heat Exchange 
e Heat Carriers and Heat Transport « Cryogenics 
e Pressure: a Scalar Quantity « Extremely High 
Pressures ¢ Penetration of the Ionosphere « Vacuum 


Engineering « ‘‘Geometry” of Sound e Phycho- 
physics of Sound « Hearing, Speech, and Music « 
Principle of Least Time in Optics ¢ Directional 
Light Control « New Theories of Earth’s Mag- 
netism ¢ Ferrites and Ferroelectrics « Magnetic 
and Electrostatic Domains ¢ B-H Curve; Hysteresis 
Ultrasonics ¢ Oxidation-reduction Processes in 
Electric Cells ¢ Motor action: Deflection of Elec- 
trons in a Magnetic Field Traveling and Standing 
Sound Waves ¢ Huyghenian Wave-Front Construc- 
tion ¢ New Derivation of Lens Formula ¢« Dioptric 
Power ¢ New Language of Illumination e Interfer- 
ence of Waves « “Line”, “‘Area’”’, and “Volume” 
Light Sources « Composition and Resolution of 
Vectors by Trigonometry « Exponential Notation 
(Powers of 10) ¢ Circular Motion: Kinematics and 
Dynamics and many others. 


No. 195, 2 vols. in cloth binding, 724 pages, 800 illustrations $7.60 list 


PHYSICS QUESTIONS & PROBLEMS—WITH ANSWERS 


by Dr. Alexander Efron 

Lists more than 600 important problems and 
answers for use in conjunction with Basic Physics. 
7195-3, $1.50 

Quickest, 
electronics 


BASIC ELECTRICITY—BASIC ELECTRONICS 


These are the famous training courses success- 
fully used by the United States Navy to turn out 
trained technicians in record time. More than 
100,000 trainees have already mastered the 
basics of electricity and electronics this new 
‘learn-by-pictures’ way. And now, the same 
material is being used by vocational schools and 
schools that teach electricity and electronics. 
Carefully selected illustrations make each idea 
completely understandable. There is one illustra- 
tion to a page and each is supported by text that 
is clear, concise and technically accurate. The 
dramatic illustrations and text are a_ perfect 
combination to make the subject completely 
every section highlight the important topics to 
understandable. Review pages at the end of 
speed learning. 


easiest way to teach electricity or 


Other important Rider texts 
Your students will get more out of their study time 
HOW TO STUDY AND TAKE EXAMS 
by Lincoln Pettit, Ph.D. #274, $1.00. 
an indispensable reference volume for teachers 
ENCYCLOPEDIA ON CATHODE-RAY OSCILLOSCOPES 
AND THEIR USES 
by John F. Rider & Seymour Uslan (2nd ed. 
revised and enlarged) 1360 pages, 23 Chapters, 
8,000 illustrations #133, cloth bound $27.00. 
BASIC ELECTRICITY 
by Van Valkenburgh, Nooger & Neville, Inc. 
More than 900 illustrations make the funda- 
mentals of electricity crystal clear—DC compo- 
nents and their circuits; AC components and 
their circuits; AC and DC motors and machinery. 
#169, 5 vols., soft covers, $10.00; 7#169-H, all 5 
vols. in one cloth binding, $11.50. 
BASIC ELECTRONICS 
by Van Valkenburgh, Nooger & Neville, Inc. 
More than 800 carefully selected illustrations make 
the function and operation of vacuum tube diodes, 
amplifiers, receivers and transmitters, crystal clear. 
Only a knowledge of electricity is required for 
complete understanding of this subject. #170, set 
of volumes I to V in soft covers, $10.00; #170-H, 
all 5 vols. in one cloth binding, $11.50. 
BASIC ELECTRONICS Volume 6 only — Available 
to the many schools who are now using standard 
5 volume course and wish to expand its coverage 
in the areas of semi-conductors, transistors and 
frequency modulation. #170-6, soft cover, $2.90; 
#170-6H, cloth, $3.60. 


Send for review copies on 80-day approval. At the end of 30 days 


you cam remit the price of the book, or return it without cost. 


JOHN F. RIDER PUBLISHER, INC. 


116 West 14th Street, New York 11, N.Y 


Fn 


Dept. ST-10 
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(| Att) SEMI-MICRO 
APPARATUS 


Wilkens-Anderson has earned its place 
as specialist in Apparatus for Semi- 
Micro chemistry . . . through the years 
authors have looked to us for the pieces 
which made their Semi-Micro text books 
and manuals so successful and easy to 
use! Seven text books now show WACO 
S-M apparatus! 


WEISBRUCH-WACO 
Reagent Bottle Tray 





According to 
SEMI-MICRO LABORATORY 


EXERCISES In High School 
Chemistry, by Fred T. Weisbruch. 


Holds complete set of student reagents 
in WACO Reagent Bottles, in rows. 
Made of hard maple and birch, a perm- 
anent piece used many years. Size 12 x 
10% x 1% inches. Without bottles, $3.25 
each . . . in dozen lots $2.95 each. 
Specify Cat. No. T 10490-1. 


HAND FINISHED SPATULAS 


Perfectly shaped spatulas for Semi- 
Micro Qualitative and Organic Chemis- 
try. WACO Monel Spatulas are nicely 
balanced, permanent pieces. Glassware 
breakage is reduced, as scratching is 
eliminated. 


No. T-7027. WACO Monel Spatulas 175 
mm. long. Slightly dished tip to hold 
crystals. $3.10 per doz., $24.00 per 100. 


At the price, WACO Spatulas 
class as “‘Non-Returnables!” 


WRITE TODAY FOR 2 
FREE BROCHURES... 


* Complete Catalog WACO Semi-Micro 
Apparatus, Vol. T. 


¢ Listing of S-M Apparatus according 
to SEMI-MICRO LABORATORY EX- 
ERCISES In High School Chemistry, 
Fred T. Weisbruch. 


LABORATORY SUPPLIES AND EQUIPMENT 


WILKENS-ANDERSON CO. 
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MODEL E-200C 
Multi-Band 
Signal-Marking Generator 
Net Price: $99.95 





MODEL E-400 
Sweep Signal Generator 
Net Price: $175.00 





MODEL ES-550B 
High-Sensitivity Wide- 
Band 5” Oscilloscope 

Net Price: $249.95 





e3 


MODEL 120 
Lab-Type VOM 
with Mirrored-Scale 
Net Price: $44.95 





MODEL 98 
Lab-Type VTVM 
with 7” Meter 
Net Price: $129.95 





MODEL E-420 
Dot and Bar Generator 
Net Price: $159.95 





MODEL E-440 
Color Bar Generator 
Net Price: $239.95 





MODEL 10-60 
Electronamic® 
Tube & Transistor Tester 
Net Price: $215.00 
he OT 


GOOD TOOLS 
COMPLEMENT 


GOOD TEACHING! 


That’s why PRECISION 
Test Instruments 


and Kits 


are preferred by 


electronics instructors at 


every curriculum level! 


The nation’s schools have learned, over the past 
quarter-century, that they can depend upon 
PRECISION equipment for quality, flexibility and 
durability. Whether it’s a single instrument, or a 
complete test bench...you can rely on 
PRECISION for outstanding value, highest engi- 
neering standards and maximum protection 
against obsolescence. Of course, all PRECISION 
test equipment carries a full year guarantee. 


THE [PA\(C}O) VTVM CLASSROOM DEMONSTRATOR 


designed by ELECTRONICS INSTRUCTORS for ELECTRONICS INSTRUCTORS 


Manufactured by PACO (the Kit Division of PRECISION 
Apparatus Company, Inc.) this giant-size Classroom Dem- 
onstrator features rotating Ohms-Adjust knob, Zero-Adjust 
knob and a true-to-life moving Meter Pointer. Rugged, proc- 
essed in 5 colors, this invaluable teaching aid is complete 
with chain for wall or blackboard mounting. Net Price: $15 


[P| AC)o) ELECTRONICS INSTRUMENT KITS 


The only complete line of electronic equipment in kit form 
produced by a leading manufacturer of electronic test 
equipment. PRECISION’s reputation for excellence in 
electronics is your assurance of PACO superior perform- 
ance and value. Ideal for student term projects, each PACO 
Kit is supplied with specially-prepared step-by-step 
assembly operating manual and giant-size wiring diagrams. 





PRECISION Apparatus Company, Inc., 70-31 84th Street, Glendale 27, L. 1., New York 


Please send me the following: 


OC Latest free catalog of the entire Precision 


Test Instruments line 


NAME and TITLE 





SCHOOL 





( Free detailed fact sheet on the PACO VIVM 


Classroom Demonstrator 


( Latest free catalog of PACO Kits 


ADDRESS. 








OO Free 10 page article by Paul B. Zbar — CITY. ZONE 


School Shop Facilities 


() VTVM Classroom Demonstrator(s) at $15 ppd. 


My Electronic Parts Distributor is. 





i enclose check] money order [) 
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In the Laboratory ... where optical quality counts 
... the trend is to UNITRON Microscopes 


\s Ab ‘ 


a*s* 













BINOCULAR 
- PHASE- 
CAMERA- 





a as iapeeieeer MICROSCOPE 
aL — } BINOCULAR ER BU-13 $1580 







PHASE CONTRAST 


POLARIZING BMPE $490 
MICROSCOPE 
MPS $269 












‘e 


Pi ~~ ; 
“s BINOCULAR 


.% 5 INVERTED 
a BMIC $609 


a Polaroid Land Camera 
Attachment 
$115 







BINOCULAR STUDENT AUTO-ILLUMINATION 


AUTO-ILLUMINATION “4 i MICROSCOPE 
BMLU $425 ; ~ MSA 





STEREOSCOPIC 
Photomicrography _ MICROSCOPE 
Set : 
ACA $39.95 






LABORATORY 
MICROSCOPE 
MLK $198 


MICROSCOPE | 
LAMP 
is $14.75 








UNITRON offers an extensive line of Laboratory Micro- 
scopes & Accessories for Research, Industry and Education. UN/ i ON 
Illustrated is a partial selection for biology, medicine, 
chemistry and related fields. UNITRON also has companion INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO. 
instruments for the metalworking industries. 204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 


ip fol (To Mole) oliletel Melt p AMMMMol*hZelila-te Me) olileel Melle Mul-teilele Please rush UNITRON’s Microscope Catalog 8-H 
Toto] Me (-tile Mal Ce [-Molale Meeluh Zul l-lul me) ol-leeliiolslel Mitel itig-ty Nome 

. . long wearing construction . . . attractive budget prices Conpeny 
which include basic optics . . . these, together with years of ia 


proven instrument performance, are the reasons why... . 


THE TREND IS TO UNITRON! 


City 





NOW GET COMBINED METRIC and AVOIRDUPOIS' 


OBAUS HARVARD AVOIRDUPOIS 
TRIP BALANCE ewan 


This new single beam balance has a beam 
graduated in both metric and avoirdupois 
weighing standards. The appropriate Ohaus 
model for No. 0225 as specified in Council of 
Chief State School Officers ‘‘Purchase Guide"’. 
Metric graduations are 28.4 gram by 0.2 gram 
and the avoirdupois graduations are 1 ounce 
by 0.01 ounce. Base is equipped for use in 
specific gravity weighing. 


METRIC 


28.4 X 0.2 G. 





Available as Model 1454 with 6” 
diameter Opal Glass plates or as 
Model 1454S with 6” diameter Stain- 


less Steel plates. Both models list for 
$25.00. 














FEATURES: 
































SELF-ALIGNING BEARINGS + BOX-END BEAMS -« RECESSED BALANCE ADJUSTMENT 
NUTS e« RELIEF ETCHED STAINLESS STEEL BEAMS «+ SLIDING TYPE POISE + ANGLE 
VIEW DIALS AND BEAMS 


Wide use in educational, laboratory, and industrial 
applications. 


Complete Line of Precision Scales AUK 


and Weights . 
SCALE CORPORATION 


1050 COMMERCE AVENUE @© UNION, NEW JERSEY 
Dept ST. 





